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ABSTRACT 

Context. The ESO Supernova la Progenitor Survey (SPY) took high-resolution spectra of more than 1000 white dwarfs and pre-white 
dwarfs. About two thirds of the stars observed are hydrogen-dominated DA white dwarfs. Here we present a catalog and detailed 
spectroscopic analysis of the DA stars in the SPY. 

Aims. Atmospheric parameters effective temperature and surface gravity are determined for normal DAs. Double-degenerate binaries, 
DAs with magnetic fields or dM companions, are classified and discussed. 

Methods. The spectra are compared with theoretical model atmospheres using fitting technique. 

Results. Our final sample contains 615 DAs, which show only hydrogen features in their spectra, although some are double-degenerate 
binaries. 187 are new detections or classifications. We also find 10 magnetic DAs (4 new) and 46 DA-l-dM pairs (10 new). 

Key words, stars: white dwarfs 



1. Introduction 



The ESO SN la Progenitor Survey (SPY) is a radial velocity sur- 
vey that was conducted to test the double-degenerate channel of 
the formation of supernovae la. About 800 white dwarfs were 
observed (most of them twice) in the course of the survey, as- 
sembling a large collection of high quality white dwarf spectra. 
Most of the targe ts for the SPY wer e selected from the White 
Dwarf catalog ( McCook & Sion 1999), MCS further o n, from 
the H amburg/ESO Survey fWisotzki et al. 1996; Chrisdie bet alj 
! l2001h. HES further on, and from the Hamburg Quasar Survey 
' dHagen et al.l Il995h . HQS further on. Som e additional objects 
come from the Montrea l-Cambridge survey dPemers et al.ll990t 
[Lamontagne et al. 2000) and from the Edinburgh-Cape survey 
(Kilkennv et al. 1 991). A detailed d i scussion of the target se- 
lection is given in iNapiwotzki etaP (1200 iL l2003h . While some 
of the input catalogs, e.g. HES and HQS, have fairly well un- 
derstood selection criteria, for the combined input catalog this 
would be very difficult, since the only criteria used were "spec- 
troscopic ident ification (at least from objective prism spectra) 
and B < 16.5" (INapiwotzki et al.ll2001h . 

The high quality spectra of white dwarfs were employed for 
a number of studies beyond the origin al sco pe j)f^ th e SPY , the 
search for double-degenerate binaries. iKoester et al I (l200ll) de- 
rived temperatures and gravities from a preliminary sample of 
about 200 objects; 71 helium-rich stars of spectral type DB and 
DBA were studied in IVoss et al] (|2007|) . and approximately 60 



* Based on data obtained at the Paranal Observatory of the European 
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objects with detecte d Can resonance l i nes w ere discussed in 
IKoester et al.1 (l2005l) . iPauli et al.1 (l2003l |2006') studied the 3D 
kinematics using t he SPY data, new D O and PGl 159 stars have 
been identified bv ' Werner et al. (2004^. The h ot su bdwarf popu- 
lation has been studied bv lLisker et al] ( l2005h and lStroeer et al.l 
(120071) . 

The number of newly detected white dwarfs is of course 
dwarfed by the results from the Sloan Digit al Sky Survey (e.g. 
iKleinman et al.ll2004l; lEisenstein et al.ll2006l) . It is also possible 
to extract samples with much better controlled and understood 
selection effects from the SDSS data base. Thus, we will not 
produce yet another white dwarf mass distribution or luminos- 
ity function here. However, our sample contains much brighter 
objects than the typical SDSS white dwarf. These objects, and 
in particular the magnetic stars, binaries, or new variables will 
be much easier to study in follow-up observations than the faint 
SDSS objects. Moreover, the white dwarf parameters presented 
here are an important ingredient of the kinematic studies men- 
tioned above and the analysis and interpretation of the binary 
results, starting with the simple distinction between helium core 
and carbon/oxygen core white dwarfs. 



2. Observations 

Since several of the papers above have given a detailed descrip- 
tion of the data properties and further references, we only briefly 
summarize this information here. 

The spectra were obtained with UVES, a high resolution 
echelle spectrograph at the ESO VLT telescope. UVES was used 
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Fig. 1. Typical example for observations and fit, taking arbitrarily the entries 301 to 310 from Table 1. The header of each panel 
gives the name, effective temperature, and surface gravity of the fit. Shown are the six lowest Bahner lines. Vertical axis is relative 
intensity in arbitrary units, higher lines are offset for clarity. The Ught grey fines are the models. 
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in a dichroic mode, resulting in small gaps, » 80A wide, at 
4580 A and 5640 A in the final merged spectrum. The spectral 
resolution at Ha is = 18 500 or better, and the S /N per binned 
pixel (0.05 A) is S /N - 15 or higher The total wavelength range 
covered is w 3 500 to 6650 A. 

The spectra were reduced with the ESO pipeline for UVES, 
including t he merging of t he ech elle orders and the wavelength 
calibration. iKoester et al.l (1200 Ih found that the quality of these 
automatically extracted spectra was very good, except for a 
quasi-periodic wave-like pattern that occurs in some of the spec- 
tra. The reduction has since been further improved by addi- 
tional processing by collaborators of the SPY at the University 
of Erlangen-Niirnberg. The most important step was utilizing the 
featureless spectra of DC white dwarfs to remove almost com- 
pletely t he large scale variations of the spectral response func- 
tion (Na piwotzki et al.l2001, 2003). Some artifacts remain in the 
data, but they do not significantly affect the spectral analysis. 

2.1. Model atmosphere fits 

Th e spe c tral a nalysis of these data was originally performed 
bv l\^(l2006h . Since then, the models were significantly im- 
proved by including in a consistent way the Balmer line broad- 
ening due to simultaneous interactions with neutral and charged 
perturbers. An up-to-da te description o f the methods and input 
physics is presented in iKoesterl (|2009 |). We have therefore re- 
peated t he whole fitt ing process for all objects; the major differ- 
ences to Voss (2006) appear, as expected, at the cool end of the 
DA sequence. 

The minimization fitti ng routine is b ased on the 
Levenberg-Marquardt algorithm jPress et alJI 19921) to derive the 
best fitting effective temperature and surface gravity for each 
sp ectrum. Some m ore details on the fitting process can be found 
in lHomeier et al.l ( il998) . For the present study we applied pure 
hydrogen models and fitted the Balmer lines Ha to H9. 

To demonstrate the typical quality of the observations, we 
have taken arbitrarily the entries 301 to 310 from Table 1 (only 
available in the online version) and plotted the fits to the lowest 
six Balmer lines in Fig. 1. The header of each panel gives the 
name, effective temperature, and surface gravity of the fit. 

3. Data and atmospheric parameters for DAs 

Table 1 lists the results of the model fitting for 615 appar- 
ently normal DA white dwarfs. Of those, 187 a re newly iden- 
tified DAs, 111 from the HES (Christlieb et al. 2001, designa- 
tion HE) and 76 from the HQS ( Homeier et al. 1998, designa- 
tion HS) surveys. The primary designation of the objects in the 
first column is WD, if the objects appear in the SIMBAD or 
MCS databases and were known to be spectroscopically iden- 
tified white dwarfs prior to the start of the SPY. A few objects 
have EC or MC T designations, if th ey were identified in the 
Edinbur gh-Cape ([Kilkenny et al.ll99T|) or Montreal-C ambridge- 
Tololo ( Demers et al. Il990t iLamontagne et al. l 1200 0) surveys, 
but don't seem to have WD designations. Column 5 gives a few 
alternative names. This list is not intended to be complete, but 
additional information can easily be found in SIMBAD or MCS. 

For the remainder of the objects we use HE or HS designa- 
tions, depending on the original catalog. In this case there are 
three different meanings of column 5 

- if empty, there is no entry in either the SIMBAD or the MCS 
database and we assume that this is a new detection of the 
HQS or HES. 
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Fig. 2. Compa rison of effective tem peratures from this work with 
the results of iLiebert et all (l2005h . (=LBH) for 85 objects in 
common. 



if there is an entry in parentheses, this means that there is 
an entry in SIMBAD, but no spectroscopic identification as 
a white dwarf, at least not prior to identification in a publi- 
cation related to HQS, HES, or SPY. This mostly concerns 
catalogs of blue or large proper motion objects. Some objects 
are also contained in mo re recent catalogs, e.g. Sloan D igital 
Sky Survey = SDSS ( Adelman-McCarthv et al] 120081). o r 
Two Micron All Sky Survev ^ 2MASS. dCutri et al.ll2003b . 
but not identified as white dwarfs. 

if there is a regular entry in column 5, this describes a 
recent spectroscopic identification, which was unknown at 
the time of our target selection. Catalog entries here are 
SDSS (Kleinmanetal. 2004; Eisenstein et al. 2006), BGK 
dBrown et alJI2006i) . Kawka06 dKawka & Vennesll2006h . 



The magnitude column lists the V magnitude, if available 
from the SIMBAD or MCS databases. If the number is followed 
by a B, this is either a Johnson B magnitude, or, in most cases, a 
photographic magnitude from the MCT, HQS, or HES surveys, 
mc denotes a Greenstein multichannel magnitude, obtained from 
the MCS catalog. The errors of the photographic magnitudes are 
typically much larger (0.1 - 0.2 mag) than suggested by the two 
decimal places, which are kept only to obtain a more homoge- 
neous table. 

Since most stars have more than one spectrum observed, 
the parameters are the weighted averages of the individual so- 
lutions, with the inverse square of the formal 1 cr uncertainties 
as weights. The 1 cr final uncertainties given in Table 1 are ob- 
tained from the individual values and should only be used as 
an indicator of the quality of the data. As is well known, with 
spectra of the quality used here, the systematic errors from the 
reduction and fitting process are usually much larger than the 
purely statistical uncertainties. We estimated more realistic un- 
certainties by comparing the differences between solutions from 
several spectra of the same object. For 592 objects with multi- 
ple solutions we obtain standard deviations of cr(reff) ~ 2.5% 
and cr(logg) x 0.09. These should be regarded as lower limits, 
because the different spectra still used the same observational 
setup, theoretical models, and fitting procedures. The uncertain- 
ties are definitely larger than this at the high temperature end 
above 50 000 K, because NLTE effects are not considered in our 
models. They are also larger, in particular for the surface gravity, 
at temperatures below 8 000 K, because the spectra become less 



4 



D. Koester et al.: High-resolution spectra observed for the SPY. III. DA white dwarfs 




Fig. 3. Co mparison of surface gravities from this work with the 
resuhs of iLiebert et al.1 (l2005h . (=LBH) for 85 objects in com- 
mon. 



sensitive to this parameter, and because the neutral broadening 
of the Balmer lines higher than Hy is only approximative. 

Another method to estimate the size of the uncertainties 
is the comparison of results by different authors for the same 
objects. The most interesting recent study is the work by 
ILiebert et all i2005|) on the DA white dwarfs in the Palomar 
Green Survey. Eliminating DAs with Tetf below 8 000 K or above 
50 000 K (see above), as well as the double degenerates, leaves 
85 objects in common. Fig.|2]shows the comparison for the effec- 
tive temperatures, and Fig. [3] for the surface gravities. The sys- 
tematic shift in Tgff for the whole sample is 1.2%, with our tem- 
peratures being slightly higher. For log^ the shift is 0.08, with 
our values lower. We can estimate the intrinsic uncertainties of 
our determinations by first correcting for these syste matic shifts. 
Com paring the corrected parameters with those of Liebert et alj 
(l2005i) . the remaining standard deviations are cr{Teff) - 2.3%, 
and cr(logg) - 0.08. These values should be taken as indicative 
of the statistical errors of our results, and are compatible with 
the estimates derived above for the internal uncertainties from 
multiple spectra within our sample. 

The surprisingly large systematic shift in surf ace gravity is 
unsatisfactory. A similar trend was also noted by ILiebert et al.l 
(I2005h in their comparison with studies by other authors. In four 
out of five cases their \ogg was higher by 0.06 - 0.10 dex. Three 
of these used similar models to those used here, and the differ- 
ences could arise from differences between the "Bergeron" and 
the "Koester" models, or from the fitting procedures used. We 
are, however, not aware of any obvious explanations for such 
differenc es. Systematic difference s of this magnitude were also 
found by iNapiwotzki et alj (1 19991) in a comparison of different 
studies using low-resolution spectra. 

A possible reason for systematic differences may also come 
from the nature of our observational data. The main purpose of 
the SPY was the determination of radial velocities, which needed 
high resolution; therefore the echelle spectrograph UVES was 
used. The wavelength interval per order ranges from ^ 30 A in 
the blue to ~ 50 A in the red region. Thus, e.g. Ha at maximum 
strength will extend over six or more orders, which have to be 
flatfielded and merged, removing the strong sensitivity change 
within orders. A real flux calibration was not possible, but the 
quality of the spectra obtained after some reprocessing of the 
ESO pipeline results was still very impressive. Before the start 



Fig. 4. Distribution of surface gravities for all objects between 
Teff 7 500-25 000K 

of this project, we were not certain that the spectra would be 
useful for anything else except radial velocity determinations. 

Nevertheless, the merging of the orders and the approximate 
flux calibration attempted may have left very subtle artifacts in- 
fluencing the far wings of the strong lines, thus influencing in 
particular the surfac e gravity resii l ts. An indication for this is 
visible in Table 1 in iKoester et al.l (1200 ll) . which compares the 
results of fits to echelle vs. single-order low-resolution spectra 
for the same seven DAs. The average surface gravity is lower by 
0.07 in the results from the echelle spectra. Another hint towards 
this effect can be found in the study of low-resolutio n SDSS 
spectra of brighter DA white dwarfs by iKoester et al.l (l2009l) . 
which used the same models and fitting routines as this work. 
The average surface gravity for 578 DAs with magnitude g < 19, 
S/N > 10, and 8 000 K < Teif < 16 000 K is 8.014, while the value 
from our current sample for the same temperature range is 7.947 
from 211 objects. These are not the same objects of course, but 
the samples are so large, that the difference is significant. 

Also marked in Table 1 (online version) are known ZZ Ceti 
variables (DAV), as well as objects, which have been observed 
photometrically, but were not found to vary (NOV). Th e refer - 
ence s for the NOV desig natio ns are: (l)[Gi anninas e t al.l (l2005h . 
(2) Kepler et al. (T995), (3) 'Mukadamet^ (l200^and (4) 
JBergeron et al. ( 2004). If no reference is given the classification 
is a result of the S PY and/or follow-up observations (IVossll2006l : 
IVoss et al.l 120061; ICastanheira eTaTI 120061; ISilvotti et al.l l2005h . 
We have not marked candidates for variabiUty studies, but ob- 
viously all objects in the range of T^ff 10000 - 13 000 K are 
interesting in this respect. 

The Balmer lines reach their maximum strength near Tf.ff= 
13 000, the exact value depending on the surface gravity. 
Therefore quite often two different fitting solutions exist, which 
produce the same overall strength (i.e. equivalent width) of the 
lines. The values of the two minima are often similar, since 
model and observation are fitted in the far line wings and dif- 
ferences show up only in the inner core of the line. Visual in- 
spection is usually sufficient to determine the correct solution. 
In a few cases, however, the difference was so small that we pre- 
ferred to give both solutions in Table 1 . 

Because of the selection of the targets - as mentioned in 
the introduction - our sample is not well suited for a study of 
white dwarf population characteristics such as the mass distri- 
bution. However, it can be used to demonstrate an effect well 
known for many years dBergeron et alj|1990at lBergeronlll992l; 
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Kleinman et alj|2004t llisenstein et al . 2006; K epler et al.ll2007l: 
DeGennaro et al.ll2008l: iKoester et aLH 2009). This is the fact that 
the surface gravity seems to increase around Teft ^ 12000 K to- 
wards lower temperatures. Figure |4] clearly shows this for 465 
objects between 7 500 and 25 000 K. Taking the direct averages 
without any weighting we find < logg > - 7.86 for effective 
temperatures above 12500 K and < log^ > - 8.06 below. This 
is very si milar to the res ults in the SDSS (Data Release 4) as 
studied by iKoester et al.l ([2009). A number of possible expla- 
nations is discussed in that study, and the most likely is found 
to be an inadequate description of convection with the mixing- 
length approximation. However, this problem is certainly not yet 
solved. 



4. Double-degenerate white dwarfs 

Two or more spectra were taken for the vast majority of the SPY 
targets. Close binaries among them could be detected with a high 
level of confidence by checking for radial velocity variations in- 
dicating orbital motion. A total of 36 close binaries were de- 
tected among DA sample presented here from the spectra taken 
for the SPY. This count includes only the double degenerates, 
i.e. systems consisting of two white dwarfs. The DA-ndM sys- 
tems listed in Table 3 are not included in this count. Seventeen 
of the double-degenerates are double-lined, i.e. spectral lines of 
both white dwarfs are present in the spectra. The white dwarf 
companion in the single-lined systems is akeady so cool and 
faint that it does not produce a significant contribution to the 
combined spectrum. 

Three more double-degenerates are marked in Table 1 
as DD, but were found by independently o btained ob- 
servati ons: HE 15 11-0448 dNelemans et all llOOSh . WD 1241- 
010 (Marsh etal. 1995), WD 1022H-050 and WD 2032+188 
jMorales-Rueda et al..2005 ). 

The fitting procedure for the model atmosphere analysis is 
not affected by the binary nature of the single-lined binaries. The 
resulting fit parameters are those of the visible bright component. 
The situation is different for the double-lined systems. In these 
cases a deconvolution of simultaneous fit of both components 
would be necessary for accurate parameters. We have t ools for 
this kind of analysis available (Napiwotz ki et al.ll2004l) . but in 
most cases more than the two spectra taken during the survey are 
needed to derive reliable parameters of both components. Here 
we present the results of a fit assuming a single star. Although 
these have to be taken with a pinch of salt, they are still a useful 
indication of the nature of properties of the binary. Double-lined 
systems are indicated in Table 1 . 



5. Objects with magnetic fields or helium 
contamination 

Table 2 summarizes the data for some objects, which appear 
hydrogen-rich with some peculiarities, either Zeeman splitting 
of the Balmer lines due to a magnetic field or helium lines in 
addition to the stronger Balmer lines. For most of the stars we 
obtained fits with pure hydrogen model atmospheres. Since these 
are obviously not very reliable, we do not publish the parameters 
here, but discuss these stars individually. 

Four magnetic DA stars in the SPY sample have not 
been published before, HS 0051-hI 145, HE 1233-0519, 
HS 1031+0343, and WD 2051-208. Two more object s 
were published first as DAH stars in IKoester et alj (1200 ih . 
WD 0058-044 and WD 0239+109. Four more magnetic DA, 
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Fig. 5. Four new magnetic DAs. Top panel: Ha in WD2051- 
208, HS0051 + 1145, HE1223-0519 (from top). Bottom: H/S in 
HS 103 1+0343. Vertical axis is relative intensity, with arbitrary 
offsets between spectra for clarity. 



already described in the literature, are in the sample. Below, 
these ten objects and some additional white dwarfs of special 
interest are discussed. 



HS 1031 +0343 This object is a new magnetic DA star The 
only Zeeman triplet that is completely present, and for which 
the three components are well discernible, is that of Hfi. The cr , 
n, cr+ components are found at 4771 A, 4851 A, and 4905 A. The 
components of the higher lines are blended together, and the cr+ 
component of Ho- is shifted by an amount that places it outside 
of the observed spectral range; thus only the cr" and n compo- 
nents of Ha are available in the SPY data, at 6560 A and 6420 A. 
The magnetic field is estimated as B = 6.1 + 0.3 MG. 



W D 0058-044 This st ar has been published as a magnetic DA 
bv ' Koester etai] (120011) . The shifts of the cr components with 
respect to the n components are 6. 2+0. 3 A and 3. 6+0. 3 A, for Ha 
and Hy6, respectively. The components of the higher Balmer lines 
are blended. The quadratic splitting of the lines is negligible here 
since the split is small and thus the field strength has to be low. 
The field is B = 330 ± 30 kG, from Ha, and B = 310 + 20 kG, 
from HyS. 
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Table 2. Magnetic or helium-contaminated hydrogen-rich stars 



Object 


RA(2000) 


DEC(2000) 


mag(band) 


Aliases 


Remarks 


WD 2359-434 


00:02:10.73 


-43:09:55.3 


13.05 


L362-81, LHS 1005 


DAP 


HS 0051 + 1145 


00:54:18.25 


+ 12:01:59.9 


15.60 


(PHL886) 


DAH 


WD 0058-044 


01:01:02.25 


-04:11:11.2 


15.38 


GD9, GR407 


DAH 


HS 0209+0832 


02:12:04.90 


+08:46:50.1 


13.90 




DAB 


WD 0239+109 


02:42:08.54 


+ 11:12:31.8 


16.18 


G 004-034, LTT 10886 


DAH 


WD 0257+080 


02:59:59.24 


+08:11:55.3 


15.90 


LHS 5064, G 76-48 


DAH 


HS 1031+0343 


10:34:30.14 


+03:27:36.0 


16.50 B 




DAH 


HE 1233-0519 


12:35:37.58 


-05:35:36.7 


16.48 




DAH 


WD 1953-011 


19:56:29.21 


-01:02:32.2 


13.69 


G 092-040, L 0997-021 


DAH 


WD 2051-208 


20:54:42.76 


-20:39:25.9 


15.06 


HK 22880- 134 


DAH 


WD 2105-820 


21:13:16.52 


-81:49:14.3 


13.50 


L 24-52, LTT8381 


DAH 



WD 0239+1 09 iGreenstein & LiebertI (Il990h recognized an un- 
usual line shape for this obje ct, and suggeste d a magnetic field as 
one of the possible reasons. iBergeron et al.l ([i990b) interpreted 
the spectr um as that of an unre solved DA+DC binary. The SPY 
spectra in lKoester et al.l (12001 1) revealed the presence of Zeeman 
splitting of Ha and thus proved the magnetic nature of the ob- 
ject. In the first SPY spectrum, the Ha components are placed at 
6576.6 A, 6562.3 A, and 6548.4 A, and those of HyS at 4868.9 A, 
4861.0A,4853.0A, and from that field strengths of 700 + 20 kG, 
from Ha, and 720 + 30 kG, from H/3, can be derived. 



WD 0257+080 'B ergeron etaTI d 1 997 1) found a flat-bottom Ha 
core for this object which is typical for white dwarfs with a 
low-strength magnetic field, but they were not able to identify 
a Zeeman triplet and estimated the field strength to be ~ 100 
kG. One of the two SPY spectra of WD 0257+080 clearly shows 
an Ha triplet. In the other spectrum, which has a slightly lower 
S/N, only the cr" component is discernible. The Ha compo- 
nents of the first spectrum are split by 1.8 + 0.3 A, from which 
B = 90 + 15 kG can be derived, a more precise value than the 
previous estimate. 



W D 1953-011 A wea k Zeeman-spUt triplet of Ha was found 
bv lKoeste r et al. ( 1998), from which they derived a field strength 
of 93 kG. iMaxted et al. (200 0) had noticed a variable depression 
in the wings of Ha which they identified as additional Zeeman- 
split Ha features, which led them to assume a non-simple field 
geometry with a strong spot-like field of ~ 500 kG combined 
with a weaker 70 kG dipole field. Comparing the two SPY spec- 
tra, the Ha wings appear deformed near 6550 A and 6575 A, 
which might allow a very rough estimate of field strengths of 
~ 500 kG up to ~ 750 kG, if it is assumed that these features 
are of magnetic origin. However no variation of these features as 
described by Maxted et al. can be found, the line shape is very 
similar in both SPY spectra. The central triplet however is obvi- 
ous, and the splitting of the core is 1.9 + 0.2 A. This corresponds 
to a dipole B field of 95 ± 10 kG. 



WD 21 05-820 The spectrum of this star was found to show a 
flat-bottom Ha core, probably due to a low magnetic field, by 
Koester et al. (1998), from which they derive a field strength of 
43 kG. No Zeeman triplet is obvious in the SPY spectra as well, 
they also only exhibit the broadened, flat core; the full width of 
the core of 1.8 A i n the SPY spectra is consistent with the field 
strength derived bv lKoester et alj (Il998h . 



WD 2359-434 iKoester et all (Il998l) suspected that this DA 
could be magnetic due to its flat Ha core , and a v ery low field of 
only 3 kG was polarimetrically found bv lAznar Cuardrado e t al.l 
( |2004|) . They selected this object as one of their program stars 
based on the criterion that the SPY spectra show no signs of 
Zeeman splitting; however they themselves note that flat Balmer 
line cores are present in the spectra of that object, and if these 
are caused by the B field, it would indicate a higher field s t rength 
than that derived from the polarimetry data. iKawka et al.l (120071) 
measure a low field of 3.4 + 4.4 kG. 

The SPY spectra indeed do not only show a flat-bottom Ha 
core, but within that core also a pronounced n component and 
less clear, broad cr components, centered at 6561.1 A, 6563.5 A, 
and 6565.8 A. Thus a field strength of 110 + 10 kG can be de- 
rived. This is two orders of magnitu de stronge r than found by 
lAznar Cuardrado et all (12004) and Kawka et alj (|2007.) . The rea- 
son for these diff^erent results is unclear. 

WD 0446-789 and WD 1 1 05-0 48 These objects are the two 
remaining of the three for which l Aznar Cuardrado et aL I (12004 
discovered magnetic fields of only a few kG from polarimetry 
data. The Ha core of WD 0446-789 appears slightly broadened, 
the width is 1.8 A, which is slightly wider than the average line 
core width of ~ 1 A. If we interpret this excess width as due to 
magnetic broadening, this would coiTespond to a field strength 
on the order of lOkG. The line core of WDl 105-048 shows no 
peculiarities, it has a normal width of 1 A and thus no detectable 
field. 

HS 0051 +1 1 45 This object has previously been found as a blue 
source, PHL 886, but was not observed spectroscopically before 
the SPY. It is a new magnetic DA. The SPY spectra have a rather 
low S/N and thus only the Ha triplet of one of the spectra is 
resolved. The components are placed at 6558.9 A, 6563.6 A, and 
6568.6 A, yielding an approximate field strength of 240 ± 10 kG. 

HE 12 33-0519 This DA was published by i Koester et all 
(1200 Ih . but not recognized as a magnetic star The SPY spec- 
tra have a low S /N such that only the Ha triplet is discernible in 
one of the spectra. With the components at 6552.2 A, 6564.4 A, 
and 6576.6 A, a field strength of 610 + 10 kG results. 

WD 2051 -208 iBeers et all ('1992') pubhshed this object as a 
DA, but it was not further investigated since. It is a new magnetic 
DA, and shows a variable Zeeman splitting of Ha and li/3. The 
Ha components in the two SPY spectra are found at 6562.0 A, 
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Table 3. Data for DA+dM binaries. In boldface are the new SPY detections. For explanations of the magnitude column see text. 



Object 


RA(2000) 


DEC(2000) 


mag(band) 


Aliases 


Type 


HE 0016-4340 


00:19:06.10 


-43:24:18.5 


15.62 B 




DA2 


WD 0034-211 


00:37:24.99 


-20:53:43.6 


14.53 


MCT 0034-21 10, LP 852-559 


DA3 


HE 0105-0232 


01:08:06.33 


-02:16:53.1 


15.77 B 


(PB6272) 


DA2 


WD0131-163 


01:34:24.08 


-16:07:08.2 


13.98 


MCT0131-1622, PHL 1043 


DAI 


WD 0137-349 


01:39:42.88 


-34:42:39.1 


15.33 


HK 29504-36 


DA3 


WD 0205+133 


02:08:03.59 


+ 13:36:23.9 


13.78 B 


PG 0205 +134 


DAI 


WD 0232+035 


02:35:07.67 


+03:43:55.6 


12.25 


Feige 24 


DAI 


WD 0303-007 


03:06:07.21 


-00:31:14.3 


16.21 


HE 0303-0042, KUV 03036-0043 


DA2 


WD 0308+096 


03:10:54.90 


+09:49:31.6 


15.23 


PG 0308+096 


DA2 


HE 0331-3541 


03:33:52.53 


-35:31:18.9 


14.79 B 




DA2 


WD 0347-137 


03:50:14.55 


-13:35:13.5 


14.00 


GD51, LP713-034 


DA3 


HE 0409-3233 


04:11:21.14 


-32:26:14.9 


16.03 B 




DA3 


WD 0429+176 


04:32:23.76 


+ 17:45:02.4 


13.93 


GH 7-255, HZ9B 


DA3 


WD 0430+136 


04:33:10.59 


+ 13:45:12.4 


16.50 


KUV 04304+ 1339 


DAI 


HE 0523-3856 


05:25:28.11 


-38:54:12.5 


16.07 B 




DA3 


WD 0718-316 


07:20:47.92 


-31:47:04.6 


15.10 


RE 0720-3 14, EUVE 1 0720-317 


DAO 


WD 0933+025 


09:35:40.69 


+02:21:59.6 


16.01 B 


PG 0933+026 


DA2 


WD 0950+ 185 


09:52:45.80 


+ 18:21:02.9 


15.30 


PG 0950+ 186 


DA2 


WD 1001+203 


10:04:04.30 


+20:09:22.5 


15.35 


TON 1150, HSlOOl+2023 


DA2 


WD 1026+002 


10:28:34.88 


-00:00:29.6 


13.89 B 


PG 1026+002, HE 1026+014 


DA3 


WD 1042-690 


10:44:10.63 


-69:18:22.9 


13.09 


BPM 06502, L 101-080 


DA2 


WD 1049+103 


10:52:27.82 


+ 10:03:36.5 


15.83 B 


PG 1049+103 


DA3 


HE 1103-0049 


11:06:27.66 


-01:05:14.9 


16.30 B 




DA3 


HE 1208-0736 


12:11:01.08 


-07:52:42.9 


15.67 B 




DA2 


WD 1247-176 


12:50:22.13 


-17:54:48.2 


16.19 


EC 12477-1738, HE 1247-1738 


DA3 


WD 1319-288 


13:22:40.46 


-29:05:35.0 


15.99 


EC 13198-2849 


DA5 


HE 1333-0622 


13:36:19.64 


-06:37:58.9 


16.05 


WD 1333-063 


DA2 


WD 1334-326 


13:37:50.77 


-32:52:22.5 


16.34 


EC 13349-323 


DAI 


HE 1346-0632 


13:48:48.34 


-06:47:21.0 


16.27 B 




DA2 


EC 13471-125 


13:49:51.95 


-13:13:37.5 


14.80 


WD 1347-129, RXS 


DA3 


WD 1415+132 


14:17:40.22 


+ 13:01:48.6 


15.29 


US 3974, Feige 93 


DAI 


EC 14329-162 


14:35:45.70 


-16:38:17.0 


14.89 


WD 1432-164, HE 1432-1625 


DA3 


WD 1436-216 


14:39:12.70 


-21:50:14.6 


15.94 


EC 14363-2137, HE 1436-2137 


DA2 


WD 1458+171 


15:00:19.36 


+ 16:59:14.7 


16.12 B 


PG 1458+172 


DA5 


WD 1541-381 


15:45:10.97 


-38:18:51.3 


14.90 


LDS539B,L 480-085 


DA4 


HS 1606+0153 


16:08:55.22 


+01:45:48.6 


15.00 B 




DA3 


WD 1643+143 


16:45:39.05 


+ 14:17:42.0 


15.38 


PG 1643+144 


DA2 


WD 1646+062 


16:49:07.83 


+06:08:43.6 


15.84 B 


PG 1646+062 


DA2 


WD 1845+019 


18:47:39.09 


+01:57:33.5 


12.95 


LAN 18, KPD 1845+0154 


DA2 


WD 1844-654 


18:49:02.00 


-65:25:14.2 


15.80 B 


HK 22959-81 


DAI 


HS 2120+0356 


21:23:09.53 


+04:09:28.3 


16.20 B 




DA3 


HE 2123-4446 


21:26:41.88 


-44:33:38.8 


15.97 B 




DA3 


HE 2147-1405 


21:50:03.69 


-13:51:45.9 


15.94 B 


(PHL 167) 


DA2 


WD2151-015 


21:54:06.53 


-01:17:10.9 


14.41 


G093-053,L 1003-016 


DA2 


HE 2217-0433 


22:20:05.80 


-04:18:44.5 


16.28 B 




DA3 


WD 23 13-330 


23:16:02.90 


-32:46:41.4 


15.74 B 


HK 22888-45, MCT 


DAI 



6566.6 A, 6570.7 A, and at 6560.2 A, 6566.6 A, 657 1.9 A, re- 
spectively, and those of H/? at 4861.2 A, 4864.0 A, 4866.7 A, and 
at 486 1 .0 A, 4863.9 A, 4866.9 A. The resulting field strengths are 
220+20 kG and 290+20 kG (from Ha) as well as 250+30 kG and 
270 ± 30 kG (from H/3). The values derived from Ha are signif- 
icantly different, and each is consistent with the corresponding 
value from H/6. 



WD 2253-081 and WD 1344+106 iBergeron etall(l200ll) sus- 
pected that shallow line cores which they found for these ob- 
jects might indicate low-strength magnetic fields. The line cores 
of both objects have since been fitted with rotationally broad- 
ened line profiles, corresponding to projected rotation veloci- 
ties of 36+^'*kms-' for WD 2253-081 (Karletal. 2005) and 
4.5 ± 2kms-' for WD 1344+106 dBerger et al.ll2005b . The Ha 
line cores in the SPY spectra of both objects neither show 



Zeeman triplets nor flat bottoms that could indicate the presence 
of a B field. They are non-magnetic objects. 



HS0209+0832 This DAB star is well studied since it is one 
of very few objects that exhibit helium features at a tempera- 
ture th at places it in the DB gap ( Jordan et aIJl993h . lHeber et al.l 
(Il997h found a helium abundance that is variable at timescales 
of a few months, which has been interpreted as a sign of he- 
lium accretion from a clumpy interstellar medium. The equiva- 
lent widths of the He 1 4471 A and 5876 A lines show no signif- 
icant differences between both SPY spectra, i.e., no variation of 
the abundance is found. This is however not surprising since the 
spectra were recorded within 3 days of each other 

Zeeman splitted Ha or H/3 for the four new magnetic DAs 
are displayed in Fig.|5] 
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6. Binaries with DA white dwarfs and dIVI 
companions 

Table 3 gives the data on binaries containing a DA and a M dwarf 
companion, identified from molecular features in the red spec- 
trum and/or Balmer emission components. The names in bold- 
face indicate new detections from the SPY. The magnitude is the 
Johnson V magnitude, unless indicated otherwise (see descrip- 
tion for Table 1). The type is estimated from the effective tem- 
perature obtained with a fit with hydrogen models, using only 
the higher Balmer lines from Hy. 

7. Conclusions 

We present the data - coordinates, magnitudes, and alias names 
- for the hydrogen-rich objects in the SPY sample. These in- 
clude 615 objects with pure hydrogen spectra, for which atmo- 
spheric parameters derived from fits with hydrogen models are 
given in Table 1. Of these, 187 are new white dwarf detections 
from this survey, or the HES and HQS surveys used to define 
the target list. In addition to the 615 DAs, our sample also in- 
cludes 46 DA-HdM binaries, of which 10 are new, and 10 mag- 
netic DA (4 new). The results show that with careful reduction 
even high-resolution echelle spectra can be used to determine 
stellar parameters through line profile fitting, although the line 
profiles may extend over many echelle orders. However, there 
is an indication that the surface gravities obtained are lower by 
0.05-0.08 dex, compared to results from high S/N low-resolution 
spectra. The surface gravities of the normal DAs show the well 
known, but still unexplained, trend to a larger value (by 0.2 dex) 
for temperatures below approximately 12500 K. 
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Appendix A: Fit results for DA white dwarfs 

Data and fit results for mostly normal DA white dwarfs are given in Table 1. 
which also includes soine double-degenerate binaries (DD). These were fitted 
with normal DA atmosphere models, and the parameters should be used with 
some care. See the main text for explanations of the names and aliases used in 
columns 1 and 5, and their relation to the source of the first white dwarf spectro- 
scopic identification, as well a for the magnitudes in column 4. 

In a few cases we list two different solutions for T^g and log g (remark amb 
for ambiguous), because even with close visual inspection of the fit we were 
not able to select the hotter or cooler solution. This may sometimes be helpful to 
understand, why a DA apparently outside the ZZ Ceti instability strip is pulsating 
or vice versa. 

Meaning of the remark column: 
DDs: double-degenerate binary with one line system 
DDd: double-degenerte binary with lines from both companions 
DAV: known ZZ Ceti variable, references can be found e.g. in the Simbad 
database 

NOV: observed as ZZ Ceti candidate but not found to vary 
amb: two solutions possible, which could not be distinguished 

The references for the NOV are: (l)lGianninas et alJ)2005'), riVK epler et"aD 

)1995D , and (3) Mukadam et al. 1 2004), and (4) Bergeron et al. ( 2004). If no ref- 
erenc e is given the classification is a result of the SPY and/or follow-up observ a- 
tions jVos J2006l : rvoss et aU20MlSilvotti et al.l2005tlCastanheira et aU2006l) . 



Table 1. Fit results for hydrogen atmosphere stars 



Object 


RA(2000) 


DE(2000) 


mag(band) 


Aliases 


Tee [K] 


^-(reff ) [K] 




o-(logg) 


Spectra 


WD 2359-324 


00:02:32.36 


-32:11:50.7 


15.87 B 


MCT 2359-3228 


22478 


57 


7.742 


0.008 


3 


WD 0000-186 


00:03:11.21 


-18:21:57.6 


16.29 B 


MCT 0000- 1838, GD 575 


15264 


43 


7.846 


0.009 


2 


HS 0002+1635 


00:04:43.34 


+16:52:16.7 


15.30 B 


(PHL647) 


25878 


36 


7.859 


0.005 


2 


WD 0005-163 


00:07:34.80 


-16:05:31.8 


16.29 mc 


G 158-132, GR 509 


15141 


25 


7.594 


0.009 


2 












11684 


31 


7.689 


0.012 


2 


WD 0011+000 


00:13:39.19 


+00:19:23.1 


15.31 


G031-035,WOLF1,SDSS 


9472 


7 


8.037 


0.010 


2 


WD 0013-241 


00:16:12.63 


-23:50:06.4 


15.36 


MCT 0013-2406, GR458 


18529 


26 


7.896 


0.005 


2 


WD 0016-258 


00:18:44.49 


-25:36:42.2 


16.07 B 


MCT 0016-2553 


10828 


14 


8.022 


0.008 


2 


WD 0016-220 


00:19:28.23 


-21:49:04.9 


15.31 


GD 597, PHL 2856 


13264 


51 


7.779 


0.006 


2 


WD 0017+061 


00:19:40.99 


+06:24:06.2 


14.55 B 


PG 0017+061, PHL 790 


28149 


35 


7.749 


0.006 


2 


WD 0018-339 


00:21:12.90 


-33:42:27.4 


14.70 


GD603, BPM 46232 


20626 


24 


7.842 


0.005 


2 


WD 0024-556 


00:26:41.08 


-55:24:44.9 


15.21 


L 170-27, BPM 161 15 


10157 


7 


8.737 


0.006 


2 


WD 0027-636 


00:29:56.79 


-63:24:58.3 


15.29 B 


RE 0029-632, EUVEJ0030-634 


58129 


210 


7.769 


0.011 


2 


WD 0028-474 


00:30:47.16 


-47:12:36.9 


15.24 B 


HE0028-4729, JL192 


17394 


27 


7.653 


0.005 


2 


WD 0029-181 


00:32:30.33 


-17:53:23.3 


16.05 B 


HE 0029-1809,KUV 00300-1810 


13578 


76 


7.831 


0.010 


2 


HE 003 1-5525 


00:33:36.03 


-55:08:37.5 


15.94 B 


(JL 197) 


11662 


28 


7.829 


0.010 


2 


MCT 003 1-3 107 


00:34:24.85 


-30:51:25.6 


16.43 B 




40698 


236 


7.777 


0.023 


2 


HE 0032-2744 


00:34:37.91 


-27:28:20.0 


16.28 B 




23947 


60 


7.812 


0.008 


2 


WD 0032-317 


00:34:49.82 


-31:29:54.3 


15.62 B 


MCT 0032-3146 


36965 


100 


7.192 


0.014 


2 


WD 0032-175 


00:35:17.47 


-17:18:51.1 


14.94 B 


MCT 0032-1735, GR 511 


9652 


7 


8.080 


0.007 


2 


WD 0032-177 


00:35:25.20 


-17:30:40.4 


15.70 


KUV 00329-1747 


17210 


38 


7.816 


0.009 


2 


WD 0033+016 


00:35:35.93 


+01:53:06.5 


15.52 


L 1011-71, GOOl-007 


10669 


11 


8.789 


0.006 


2 


MCT 0033-3440 


00:36:13.89 


-34:23:35.7 


16.42 B 


HBQS 0033-3440 


15890 


56 


8.184 


0.007 


2 


WD 0037-006 


00:40:22.94 


-00:21:31.1 


14.85 


PG 0037-006, PB 6089, SDSS 


16403 


19 


7.738 


0.004 


3 


HE 0043-0318 


00:46:18.38 


-03:02:00.8 


15.48 B 




14086 


33 


7.732 


0.004 


2 


WD 0047-524 


00:50:03.74 


-52:08:17.1 


14.20 


BPM 16274, L 219-048 


18811 


17 


7.732 


0.003 


2 


HS 0047+1903 


00:50:12.43 


+19:19:49.3 


15.50 B 




17135 


25 


7.823 


0.005 


3 


WD 0048-544 


00:51:08.87 


-54:11:21.2 


15.29 


HE 0048-5427, L 220-145 


17870 


20 


7.976 


0.004 


2 


WD 0048+202 


00:51:11.00 


+20:31:22.3 


15.36 


PG 0048+202 


20363 


24 


7.890 


0.004 


3 


HE 0049-0940 


00:52:15.30 


-09:24:20.3 


16.00 B 


(PHL 3044) 


13592 


42 


7.704 


0.003 


2 


WD 0050-332 


00:53:17.43 


-32:59:56.8 


13.36 


MCT 0050-33 16, SB 360 


35570 


21 


7.874 


0.003 


3 


WD 0052-147 


00:54:55.86 


-14:26:09.1 


15.12 


MCT 0052- 1442, GD662 


25950 


26 


8.224 


0.004 


2 


WD 0053- 117 


00:55:50.33 


-11:27:31.3 


15.26 


L 796-10, LP 706-065 


6515 


7 


7.037 


0.013 


2 


WD 0101+048 


01:03:50.01 


+05:04:29.2 


13.96 


G002-017,G001-045 


8387 


5 


7.992 


0.007 


2 


WD 0102-185 


01:04:53.10 


-18:19:50.2 


16.40 


MCT 0102-1835,KUV 01024-138 


21969 


66 


7.642 


0.011 


2 


WD 0102-142 


01:05:22.16 


-13:59:12.8 


15.93 B 


MCT0102-1414, PHL 980 


19945 


29 


7.858 


0.005 


2 


HE 0103-3253 


01:05:30.77 


-32:37:54.3 


16.12 B 




13248 


76 


7.853 


0.009 


2 


WD 0103-278 


01:05:53.52 


-27:36:56.8 


15.45 


G 269-093, LTT 0615 


14410 


2 


7.789 


0.005 


2 


MCT 0105-1634 


01:08:09.81 


-16:18:44.5 


16.44 B 


PHL 997 


28212 


130 


7.835 


0.021 


2 


WD 0106-358 


01:08:20.75 


-35:34:43.0 


14.74 


MCT 0106-3550, GD 683 


29198 


33 


7.860 


0.007 


2 


HE 0106-3253 


01:08:36.07 


-32:37:43.5 


15.34 B 


(TonS193,SGPA234) 


17234 


25 


7.999 


0.005 


2 


WD 0107-192 


01:09:33.13 


-19:01:19.2 


16.18 


GD685,GR563 


14304 


78 


7.788 


0.013 


2 


WD 0108+143 


01:10:55.14 


+14:39:21.3 


16.40 B 


G 033-045, LP 467-027 


9217 


20 


8.530 


0.026 


2 


WD 01 10-139 


01:13:09.85 


-13:39:35.8 


15.68 B 


MCT 01 10-1355 


24692 


55 


7.990 


0.007 


2 


MCTOllO-1617 


01:13:14.12 


-16:01:45.6 


16.37 B 




34621 


75 


7.747 


0.015 


2 


MCTOlll-3806 


01:14:03.23 


-37:50:41.9 


15.48 B 




71306 


535 


7.190 


0.024 


2 


WD 01 12-195 


01:15:05.62 


-19:15:20.0 


16.20 B 


MCT 01 12-1931 


36364 


187 


7.658 


0,028 


2 


WD 01 14-605 


01:16:19.55 


-60:16:07.6 


14.90 B 


HK 22953- 18 


24692 


46 


7.754 


0.006 


2 


WD 01 14-034 


01:16:58.80 


-03:10:55.7 


16.20 B 


GD821, GR515 


19460 


99 


7.771 


0.019 


2 


WD 0124-257 


01:26:55.90 


-25:30:53.7 


15.66 B 


MCT 0124-2546, GD 1352 


23042 


67 


7.789 


0.010 


2 


WD0126+101 


01:29:24.38 


+10:22:59.7 


14.38 


G 002-040, WOLF 72 


8557 


5 


7.621 


0.010 


2 


WD 0127-050 


01:30:23.06 


-04:47:57.8 


13.60 


HE0127-0503, G271-081 


16718 


23 


7.784 


0.005 


2 


WD 0129-205 


01:31:39.21 


-20:19:59.1 


14.64 B 


MCT 0129-2035 


19950 


46 


7.885 


0.008 


2 


HS 0129+1041 


01:31:45.54 


+10:56:59.1 


15.60 B 


(NLTT5061) 


16738 


44 


7.916 


0.009 


2 


HS 0130+0156 


01:32:57.38 


+02:11:32.6 


16.00 B 


(PHL 1026) 


41083 


155 


7.742 


0.016 


2 



NOV(l) 
amb 



DAV 



DDd 



DAV 



N0V(2) 



DDd 



DDs 





tS.P^\ ) 


ijru^zuuu ) 


ma.g(btind) 


Aliases 


^eff Ll^^l 


<^\^ eff ; Li^^l 






No. of Spectra 


Remarks 


till U i jyJ—Z / Z 1 


n 1 -11 -no nc 
u 1 . J J .uy.Uo 


07-n^-/i^ n 

— Z / .UJ.4J.U 


1 A AC T3 

10. Uo o 


/r^n 1 170 i^'T T\/ ni mc 0701 ^ 

(^OU 1 J / Z, rvU V Ul JUo— Z /Zl J 


1 sQn 

Z 1 ooU 


A ^ 
43 


7 QAO 

/ .yuz 


A AA7 
U.UU / 




z 




T-JTJ mil _i_n 1 A Q 


ni -1/1 -09 /I A 

Ui . J4.Zo.40 


_i_AO-A/l -0 1 /I 
+VJZ.VJ4.Zi.4 


1 A AQ T3 
14. Oy r> 


("PUT 1 A/1 A^ 
(^r nij 1U4U ) 


1 ^ooc 


1A 
J4 


7 7/1 ^ 
/ . /43 


U.UU / 




z 


uus 


wr\ mil 1 1 A 


ni -lA- 1 1 10 
Ui .JO. i J. jy 


1 1 -OA-I 1 1 
— 1 1 .ZU. J 1 .J 


1 /I 1 f 1 
14. 1 U 


n 07 1 1 AA 77 f^TiTI 
Z / 1 — 1 UO, ZjZj ^^rl 1 1 


1 OO/IO 

1 zz4y 


1 ^ 
13 


7 Q^A 
/ .o30 


A AAS 
U.UU3 




z 


T~\ A\7 


W7V\ n 1 1^ n^T 

W I J \jLdD—\jDZ. 


ni -n-^Q /in 
ui.j /.jy.4U 


n/i-^o-/i/i 
— U4.jy.44.y 


1 y/1 

1 Z.o4 


n 07 1 1 1 ^ T UC 1 07n 
OZ/l — 113, Lllo 1 Z / U 


AO/1 

oy+z 


1 A 
lU 


7 AC1 
/ .Uo 1 


A AI A 
U.Ul U 


z 


UUU 




ni - IQ-II A7 
Ui.Jo.Ji.D/ 


1 Q-^/i -^n A 
— iy.j4.JU.o 


1 A /1Q T3 
10. 4y r> 


PUT 1^17 
r nij J3 J / 


y/l 1 A 
o4iO 


1 (\ 
lU 


S /1A^ 
0.4U3 


A A 1 
U.U 1 Z 




z 


uus 


ML.1 UlJo— 4U14 


n 1 -/in- in oc 
UI .4U. lu.yo 


10-^0-0/1 A 

— jy.jy.Z4.o 


1 A 17 T3 
10. J / D 


1 1 C A(\\ A 
tic. Ul Jo— 4U14 


1 AOQ 

zioyo 


A A 
44 


7 QOQ 

/.oyo 


n nno 
U.UU / 


z 




XXiT^ m I"? TO 1 


n 1 -/in- 1 A TO 
Ui .4U. lo. /y 


OO-^O-^l 7 
— Zo. JZ. J J. / 


1 A r\A T3 
10. U4 13 


A/i/~"Tnii7 oonc ^~'T^^'2QA 
iVlL.1 UIJ/— ZyUo, LrU lJo4 


1 <<A 

Z133U 


33 


7 7^^ 
/. /33 


n nno 

u.uuy 


z 




WUUl Jo— Zjd 


n 1 - /i/voQ 1 ^ 
Ui .4U.ZO. i J 


01-0 1 -00 Q 

— ZJ.ZI .ZZ.o 


1 A 1 n T3 

10. lu a 


Afl/^TmiC OIIA PUT 1 1 AA 

iVlL-l UlJo— ZJJO, rrlL,llUU 


1AQ07 

jooy / 


007 

zy / 


7 A07 
/.OZ / 


n mo 

u.ujy 


z 




wr\ n 1 /in iqt 

W U Ui4U— JVZ 


ni -/lo-^f^ OQ 
Ui .4Z. jvj.yy 


— Jo. jy.vjo.y 


1 /I 17 
14. J / 


A/f/^T A 1 /I A 1Q 1/1 OR 7A0 
iVf^ 1 U14U— Jyi4, jti /UZ 


1 S 1 1 
Zl ol 1 


OA 
Z4 


7 Q 1 Q 

/ .y 1 o 


U.UU4 




z 




wr^ m /I I-lT 1 A 

W U Ui4j+Zl D 


ni ■/! A-/1 1 1/1 

Ui .4D.4i . J4 


_i_0 1-^/1-/19 1 
+Zi . J4.4o. i 


1 ^ A^ 

13.U3 


O/l "\A/^r^T T^ wo 
y4— y, wwLr oz 


QOOO 

yzzz 


Q 

y 


S 1/1A 
o. J4U 


n nno 
u.uuy 


z 




WU Ui4j— ZZi 


ni -/IT-O 1 TA 
Ui .4 /.Zi. /O 


1 -^A-^ 1 /I 
—Zi. JO. 31.4 


1 ^ in 
13. JU 


ivyf/^T ni/i^ 0011 /"T^i /inn 
iVlCl U143— ZZll, OU 14UU 


1 1 7/17 
11/4/ 


on 
ZU 


Q nAA 

O.UOO 


n nn7 
U.UU / 


z 


UAV 


WU Ui4j— Zj / 


ni ■/! Q -ny 1 q 
Ui .4o.Uo. io 


0^-10-/1/1 1 

— Z3. JZ.44. 1 


1 /I < 1 
14.31 




O^O 1 ^ 

zjy i3 


17 
J / 




n nn^ 
U.UU3 


z 




XJQ n 1 /I ^ 1 1 TIT 


CM ■ /I y ■ 1 ^1 
Ui.4o.Zi.Jl 


1 1 7-^o- 1 1 ^ 
+ i /.3Z.i J.3 


1 < on T3 
13. /U o 




1 Q 1 O^ 

lolZ3 


OQ 

zy 


7 QQ/1 

/.oy4 


n noA 
U.UUO 


z 




T-TTJ n 1 /I ^ nA 1 n 


ni ■/! Q-OO 07 
Ui .40.ZZ.Z / 


A^-^^-1A ^ 
— U3.33. J0.3 


1 A /I ^ T3 
10.43 13 


l^rlllj 1 1 00,15 roV_.o ZZyOZ— UUZ/ } 


QA 1 1 
oOi J 


1 A 
lU 


ft AI 7 
O.Ul / 


n ni 1 
U.UU 


J 




XJTJ n 1 ^n ] nn/1 ^ 
rii:!, U i JU+UU4 J 


ni -^o-^o 00 

Ui . jz. jy.zz 


[ n 1 -nn-on 


1 A /in T3 
10. 4U 


CT^OO 


1 OAO^ 

lZoZ3 


y3 


7 7n< 
/. /U3 


n noA 
U.UZo 


1 


Mr^\7/i\ 

iNUVt^J) 


W7V\ f ^ 1 ^ 1 _i_n 1 1 

W U VM J 1 +Ui / 


ni -^/i ■ 1 1 QS 

Ui .34. i J.oo 


_i_AO-A 1 -01 ^ 
+UZ.Ui.ZJ.3 


1 ^ f^n 

1 3.VJU 


n A71 AA/1 1 A 1 

/ J— UU4, lj ijy— uiz 


1 0/1/1 A 
1 Z44U 


0^ 

Z3 


7 ftIA 
/ .o JO 


n nns 

U.UUo 




z 


INOV vZ_) 


Tjp n 1 '^9 SnOQ 
rlJj, \) iDZ JyRjy 


ni ■Szl■1'^ QS 

Ui . J j.yo 


— -^-y-jj-ULy 


1 A 10 R 

10. jz r> 


(T^'iT '^A A1'^07 IT OAS^ 
(^l_^l— JU— VM 3Z / ,J1j Z03 J 


111 8S 

1 J lo3 


AI 


7 AS 1 
/ .03 i 


A AOS 
U.UUo 


o 

z 




W7r\ n 1 ^^_i_nAo 


ni -^i-A 1 11 

Ui . J / .4i . JJ 


_i_A7- 1 0-A1 fi 
+U / . IZ.UJ.o 


1 ^ 1/1 

13. J4 


nV\ OA PT^Tr^P 1 7 

KJlJ ZU, rrllOrl, 1 / 


00AA7 
ZZUU / 


'^A 
30 


7 AAft 
/.OOo 


A AAS 
U.UUo 


o 

z 




W U Ui Jo— zz / 


no-nn-^1 a 1 

UZ.UU. J J.4i 


90-07-1^ 7 
— ZZ.Z / . J3. / 


1 A AA T3 
10. UU 


UP AI 00/1 PUT 1 0^1 

rlrlU13o— ZZ4, l^rllj 1Z31 


A7AQ 1 
O / Uo 1 


AOA 
0/0 


7 AA1 
/.40J 


A All 
U.UJl 




z 




tn^ mn i n^ 1 1 
rlJ:!. uzu i — u J i J 


no-ni-i7 An 

UZ.UJ. J / .DU 


A/1 -^Q- 1 S 
— U4.3y. iZ.o 


1 ^ O/l T3 
13.y4 15 


/"PR QAAQ n 1 1 1 A 


0/1 AOA 
Z40Z0 


1 AO 
lUZ 


7 A1Q 
/.OJo 


A A1 1 
U.Ui J 


1 
1 




rlo UZUU+Z44y 


no-ni-/i ^ en 

UZ.UJ. 4j.oU 


_i_0^-A/l-AQ 1 
+Z3.U4.Uy. i 


1 ^ AA T3 
13.0U 15 




010Q 1 
ZJZo 1 


'^1 

3J 


7 QAA 
/ .oOU 


A AA7 
U.UU / 


o 

z 




W7r\ mm i is 
w u uzu J — i J o 


no-n^-/io n^ 

UZ.UJ. 4V.UJ 


1 1-1G-07 A 
— i J. Jo.Z / .4 


1 ^ 7A TJ 
13. /U 13 




A Q^OQ 
4o3Zy 


07^ 

Z /3 


7 Q07 

/.yy / 


A AOA 
U.UZU 




z 




W7r\ mn/i 911 

W U UZU4— ZJ J 


no-nA-/i ^ 1 n 

UZ.UD.4J. iU 


01- 1 A- 1 /I A 
— ZJ. iO. i4.U 


1 AA 
13. OU 


n 07/1 1 ^A T P fiOQ AI 7 
Lr Z /4— 13U, l-,r oZy— Ul / 


1 lAO^ 

1 juy3 


7S 
/ o 


7 77S 
/ . / /3 


(\ A 1 ("^ 
U.UiU 




z 




T-TTJ mn/1 10 1 
rlr!. UZU4— JoZl 


no-nA-/i7 
UZ.U0.4 / .J J 


iG-n7-n/i n 

— Jo.U / .U4.U 


1 ^ AA K 
13.0U D 




1 AA1S 
14UJo 


AA 
44 


7 70/1 

/ . /y4 


U.UUO 




z 




uv: mn/1 /nil 


no -nA'/iQ Qo 
UZ.UO.4y.oy 


A 1 -^O-O^ Q 
— 41 .3y.Z3.o 


1 A /II T3 
10. 4J l3 




00<7< 
ZZ3 ID 


3o 


7 ono 

/.yuz 


n nno 
U.uuy 


z 




\x/r> mn^ ia^ 
WU UZUJ— JOj 


no-no-o^ /I A 
UZ.U / .Zj.4o 


iA-on-/io /I 
— JO.ZU.4y.4 


1 A 1 ("A T3 
10. lU l3 


TVyr/~"T nOA< 1AK 

iVlL.1 UZUj— JOJj 


AI 0/1A 

01Z4U 


/I /I Q 
44o 


7 7/10 
/. /4Z 


n no /I 
U.UZ4 


z 




\A/ri mn^ in/i 

W VJ UZUJ — JU4 


no -no -/in sa 

UZ.U / .4U.OO 


in- 1 n-^Q A 
— JU. 1 u.jy.o 


1 ^ A7 R 
13. / 13 


nV\ ] AAO 
LjU l^^A 


1 70AQ 


1 1 
J 1 


7 7A 1 
/ . /O 1 


n nnA 
U.UUO 




z 




rlr!, UZUj— Zy4j 


no-nQ -nQ nn 
UZ. Uo.Uo.UU 


0O-1 1 -ic c 

— zy. J 1 . Jo.o 


1 A nA T3 

10. UO rS 




1 n/17A 
1U4 /O 


1 n 
lU 


7 77/f 
/. / /4 


n AAQ 

U.UUo 


z 


uuo 


\x/T~\ mno oAi 
WU UZUo— ZdJ 


no- 1 n-^Q Ai 
UZ. lU. Jo.OJ 


0A-n7-ni 1 
— Zo.U/.Ul.J 


1 ^ Qn T3 
13. oU 13 


UT7 none 0A01 
Mli UZUo— ZOZ 1 


1170A 
J J /ZU 


A^ 

03 


7 7A/1 
/. /04 


A AI 

U.UIZ 


z 




utjmin Tni 
rlt, UZiU— ZUiZ 


AO - 1 i-ni 01 
UZ.iJ.Ui.yj 


1 O-^C-1^ 

— ly.jo. J3.Z 


1 A 00 T3 
10. zy l3 




1 7A1 
1 /OIZ 


07 

z / 


7 onn 
/.oUU 


A nnA 
U.UUO 


z 




trc m 1 1 OCT /I 
riii uz i i ~ZoZ4 


no - 1 1-^A AA 
UZ. i J. jO.OO 


OG- 1 n- 1 7 c 
— Zo. iU. 1 / .0 


1 ^ 07 R 
13. Z / 13 




1440y 


A SI 
4o 


7 QS1 

/.y31 


n nni 
U.UU J 




z 




'W7T^ m 10 oil 
w u uz i Z— Z J i 


no -1/1-01 OA 

uz. 14.Zi .ZD 


00-^/1-/1Q 1 
— zz. 34. 4y. 1 


1 A /in R 
10. 4U 13 


UP no 10 o'^Afi np OQA 

Ht UZIZ— ZJUo, vjKZoO 


0A807 
ZOoZ / 


AI 
01 


7 0A1 

/.y4j 


A AAO 

u.uuy 


z 




uc m 1 i-L 1 1 /I ^ 
rlo UZi J+i 14 J 


AO - 1 A-A7 AI 
UZ.iO-U/.Oi 


_!. 1 1 -^Q- 1 G Q 

+ i i .3y. 1 o.y 


1 ^ ^n R 
13. 3U i3 




1 7^1 Q 
1 /31o 


SA 
o4 


7 7ft7 


A AI ft 
U.Ulo 


1 
1 


Mr^\/ 
iNO V 


"\A/^T> m 1 A-L 1/11 
WU UZiD4" i4J 


AO - 1 S-/1 S 07 
UZ. io-4o.Z / 


_!. 1 /I -lA-ni 

+ i4.JD.UJ.Z 


1/1 

14. 3o 


pn AO 1 A-i. 1 
1^0 UZI 0+144 


0AA17 
ZOO J / 


00 

zy 


7 701 

1 . lyl 


A AA'^ 
U.UU3 




z 


UUS 


m 1 Q /in/iQ 
riii uz i !7~4U4y 


AO-0 1 - 1 Q AO 

uz.zi . ly.oy 


/in-1^-0Q 7 
—4u.j3.zy. / 


1 A on R 

10. ZU 13 




1 '\171 
13J / J 


1A 
JO 


7 SOI 

/.oyj 


A AA'^ 
U.UU3 




z 




mo 1 OA/IT 
riii UZZ i — Z04Z 


A0-01-0Q /1A 

uz.zj.zy.4u 


OA-OO- 1 Q 7 

— zo.zy. ly. / 


1 ^ AI R 
13. OJ D 




10AAS 
JZUUo 


AA 
44 


7 701 

1 . 1 LV 


A AI 1 
U.Ul 1 




z 




w u uzzu+zzz 


A0-01-1A n7 
UZ.ZJ. JO.U / 


_i_00-07-0S A 
+ZZ.Z / .Z0.4 


1 ^ SI 
13. oJ 


n Q/1 R^R 1 s 
Liy4— 13315, HO lo 


1 ^AIA 
130JU 


A'^ 
03 


7 son 
/.oyu 


A AI A 
U.UIU 


1 
1 




UP noo 1 n^i^ 
rlrl UZZi— Uj Jj 


no-01-^Q sc 
UZ.ZJ. jy. 00 


n^-0 1 -/I ^ Q 

— U3.Z1 .43.y 


1 ^ R 
13. 3y 15 


/"PUT 1 07A'\ 
t^l^rlL, 1 Z / 


0/17/17 
Z4 / 4 / 


AO 

4y 


7 QS/1 

/.y34 


A AAO 
U.UU / 




z 




UP moo 011A 
rlrl UZZZ— ZJ JD 


no -0/1 - 1 Q so 
UZ.Z4. ly.oy 


01-01- 1 ^ A 
— ZJ.ZJ. 13.0 


1 A /I S R 
10. 4o 15 




1 1 S 1 A 
J 1 olO 


ol 


7 S7/1 
/ .o /4 


A AI ft 
U.Ulo 


1 
1 




tIR nOOO 0A1A 
rlE, UZZZ— ZD JU 


A0-0zl-1A AA 
UZ.Z4. JO.UO 


OA-1 A-^0 
— ZD.10.3Z.Z 


1 ^ R 
13. jy 15 




Oil Oft 

zjiyo 


1ft 

Jo 


7 Q1 1 

/ .y 1 1 


A AA'^ 
U.UU3 




z 




uo nooi_i_ 1 oil 
rlo UZZJ+iZi i 


AO-OA-OQ QQ 

uz.zo-zy.yo 


_i 1 O-O^-OO Q 

+ 1Z.Z3.ZZ.O 


1 A nn T3 
10. UU i5 




1 /1 70 1 
14 /Zl 


QA 
oO 


7 1AA 
/.JUU 


A AI O 

u.uiy 


1 
1 




ut; noo< 1Q10 
rlrl UZZ J — i y i Z 


AO -07-/1 1 /II 
UZ.Z/.41.4J 


1 Q-<0-0/1 ^ 

— lo.3y.Z4. 3 


1 A 1 /I 13 
10. 14 D 


/'PUT 1 OQ<\ 


1 70AQ 

1 /zoy 


17 
J / 


7 <<0 

/.33y 


n nnc 
U.UUo 


1 
1 


UUO 


uo noo<_i_nAi n 
rlo UZZj+UUiU 


AO-07-^^ ^n 
UZ.Z /. jj.jU 


] nn-oi-io 1 

+UU.ZJ. jy. 1 


1 ^ on 13 
13.yU i5 




1 1117 
1 JJJ / 


CA 

oU 


7 SK 

/.oJ3 


n n 1 n 
U.UIU 


z 




^x/T^nooA 100 

WU uzzo— jzy 


A0-0Q-07 7n 

UZ.Zo-Z /. /u 


10-/10-1^ 
— JZ.4Z. J3.y 


1 1 71 13 
1 J. /J 15 


UP AOOA 10^^ 

tiCj uzzo— JZ33 


0000/1 

zzzy4 


00 

zz 


7 S7< 

/.o /3 


n nm 
U.UU J 


J 




"\A/^T^ nooT_i.n^n 

W U UZZ / tU JU 


no-in- 1 A AA 
uz. JU- 10.00 


i-U3. 13. 3U. / 


1 A^ 

iz. 03 


Po! no 00 P/^ 1 Q 

rclgc zz, HO ly 


1 Q1/1 1 

iyj4i 


1 
IZ 


7 7A0 
/ . / OZ 


n nno 
u.uuz 




z 




\x/r> nooo /ici 

WU uzzy— 4o 1 


no-in-^i 1 1 
UZ. JU.jJ.Jl 


/17-<^-0^ 

— 4/.33.Z3.y 


1 /I ^1 

14. 3J 


T p 1 AOQ pp noin Al^ 
L.D lOZo, KiiUZJU— 4/3 


3yuoz 


1A/1 
J 04 


7 711 
/. / 1 J 


n non 
U.UZU 


z 




\x/T>noii n^/1 
WU UZJl— UJ4 


no -1/1 -no 71 
UZ. J4.U/. /J 


n^- 1 1 -IO A 

— U3.1 i.jy.o 


1 A O/l 

14. Z4 


r^T^ 1 1 PUT 1 KQ 

OU Jl, FrlL 1 Jjo 


1 71AA 
1 / JUO 


1 1 
1 1 


S /1/K 

0.443 


U.UU J 


J 




uo noi"7 i 1 ni/i 
rlo UZJ / + 1UJ4 


A0-/in-1< <7 

UZ.4U- JJ.J / 


_i_iA-/i7-ni ^ 
+ 1U.4/.U1.3 


1 A nn T3 
10. UU 15 




1 70<Q 

1 /Z3y 


7A 
/U 


7 S<7 

/.o3 / 


A AI < 
U.U13 


1 uus 




14^07414-141 1 




+ 14:24:29.6 


16 20 B 




13753 


150 


7 763 


0.019 






WD 0242- 174 


02:45:02.35 


-17:12:20.6 


15.33 


HK 22189-19 


20663 


38 


7.853 


0.007 


1 




WD 0243+155 


02:46:24.06 


+ 15:45:01.9 


16.46 mc 


PG 0243+ 155 


17611 


61 


7.958 


0.013 


1 




HE 0245-0008 


02:47:46.45 


+00:03:30.4 


16.45 B 


SDSS 


18813 


115 


1.911 


0.022 


1 




HE 0246-5449 


02:48:07.16 


-54:36:44.9 


16.39 B 




15949 


45 


7.829 


0.010 


2 




WD 0250-026 


02:52:51.05 


-02:25:17.4 


14.73 


HE 0250-0237,KUV 02503-0238 


15315 


23 


7.797 


0.005 


2 




WD 0250-007 


02:53:32.29 


-00:33:45.3 


16.40 


KUV 025 10-0046, SDSS 


7948 


13 


7.793 


0.019 


2 





Table 1. Continued. 





D A (•9000'! 


DP ('9000'! 


iTi3.g(btind) 


Aliases 




09-S/1-17 9S 
Uz. j4. J / .ZJ 


1/1 -/IQ-SA A 
— J4.4y.jO.D 


1 S «0 T3 

ij.oy D 


09S9 ISOI 

rlrj, UZjz— jjUI 


W U VJZ J J — / UJ 


nn-sA- 1 A QO 
UZ. JO. lo.yu 


70.99.1 7 7 
/U.ZZ. i / . / 


1 A 08 


T SA S T FT 94S 

L, J'4-— J, i^r 1 Z'tj 


i_rp ^9'^s 11 on 

rlJj, UZ J J — i 1 UU 


09-S8-91 79 
UZ. Jo.Z i . /Z 


1 0-AS-9S 7 
iU.'4-o.ZJ. / 


1 S QQ R 

1 j.yv D 




rlJ:!. Uz JO— i oUz 


09-SSJ-SQ S/1 
Uz. Jo. jy.J4 


1 7-S0-90 1 
— 1 / .JU.ZU. J 


1 A /I 1 R 
10.41 D 




tltl Uz J / — Z 1 U4 


09-SQ-S9 AS 
Uz. jy . JZ.OJ 


90-S9-/1Q A 

~zu.jz.4y.o 


1 A 10 R 
10. JU D 




rlii UjUU—Zd I D 


ni-m-iA AO 
uj.uz. jo.oy 


— zj.Ul .JZ.U 


1 ^ 1^ T3 

Ij.jj 13 




wiT^ mm ] mT 
WU UJUz+Uz / 


ni -H/t -n /in 
Uj.U4. J /.4U 


+Uz. JO. JO. 


1 A an 
14. y / 


LrU 4 1 , riilLjrl j 1 


unr mm on/i i 


ni-n/i-H/i OA 
Uj.Uo.U4.yD 


OO-TO-I 1 1 

— zu.zy.ji.i 


1 A OA T3 

lo.zo O 


/T3UT 1 /I A'7^ 

(rrllj 140 / ) 


uni' mn^ 1 1 /I ^ 


ni -HQ -in 
Uj.Uo.1U.zj 


1 1 -ll'/l ^ "7 

— 1 1 . J j.4j. / 


1 ^ /10 13 
1 J.4U D 


/RUT QSA'7^ 

(^FrlL JO / ; 




ni -no-^ 1 (1^ 

Uj.uy.jj.yj 


+ 1 j.Uj.zz.1 


1 S 1 T3 
1 J. lU 13 


XJC 0'2'7_i_l A S/1 D/^ 0'20'7_i_1 AQ 

rlo Uj /+ 14D4, FLi UjU / + 14y 


uc mm ] m/iA 


ni ■ 1 n-no 1 1 

uj. lu.uy. 1 J 


+U/.J /.JZ.O 


1 A ^0 T3 
IO.jU D 




^x/T^ m 1 n /^CQ 
WUUJIU— Ooo 


ni- 1 n-in oo 

Uj. lu. ju.yy 


AC-1A-m 1 
— Oo. JO.Uj. J 


1 1 /10 

1 1.4U 


V_FU— Oy 1 / /, J_,D JJUJ 


ut; mnc Tin^ 


ni ■ 1 1 -m T/i 
Uj.1 1.U/.Z4 


— zz.j4.Uj.O 


1 ^ 1 A T3 
1 J. lO D 




WU UJUcS+ i oo 


oi- 1 1 -/IQ 99 

UJ. 1 i .4y. zz 


_L 1 O-OO-SS s 

+ 1 y.uu.j J. J 


1 1 SA R 
1 J.oO 13 


pn 010Q_i.l Qfi 


mno ] 1 nn i 


ni- 1 T -1/1 OA 
Uj. Iz. j4.yo 


1 1 O- 1 O-T? O 

+ lU.lz.z/.z 


1 ^ AO 13 
1 J.OU 13 




W U UJ lJ — ddZ 


oi- 1 7-9A ns 
UJ. 1 / .zo.uj 


11-01-0S A 
— JJ.UJ.Uj.4 


1 A SI R 
10. JJ 13 


tiCj Uj 1 j— j j 14 




01- 1 7-A1 1 8 
UJ. 1 / .^D. 1 O 


i-UV.UV.J J.Z 


1 S QO R 
1 j.yu 13 




rlr!. UJ 1 J— Ul 1 o 


OI - 1 S - 1 1 11 
UJ. 1 o. 1 J. J 1 


1 ■07- 1 1 1 
— Ul .U / . 1 J. 1 


1 /I 7 1 R 
14. / 1 13 




liCj y)3 1 / — z 1 zu 


01- 1 Q-97 99 

UJ. ly .z / .zz 


9 1 -OQ-1 1 9 
— Zl .UV. 1 J.Z 


1 S SO R 
1 J.oU 13 




W U \}J 1 / + 1 vo 


01-9n-04 07 
UJ. ZU.UM-.U / 


1 1 Q-/17-1S A 
+ 1 V.M- / . JJ.'^■ 


1 S SS R 

IJ.JO 13 


pn 0117-i-lQA 
r Vj U J 1 / + 1 y 


WU UJ i o— Uz i 


01-90-SQ 77 
UJ.ZU. Jo. / / 


^^ 1 ■ S Q ■ S Q s 

— Ul .jy.jy. J 


1 A 1 
ID.Ul 


IJF 01 1 C 09 1 T^T T\7 01 1 S/1 09 1 1 
rllj, UJ 1 0— Uz lU,lvU V UJlo4— Uzll 


w u ujzu— J jy 


01-99- 1 /I Q 1 
UJ.ZZ. 14. o 1 


S1-/1 S- 1 A 1 
— J J.4J. 10. J 


1 A QO R 

14. yy 13 


T R 1 AA1 PF TO109 Sl/i 
lOOJ, KIj, JUJZZ— J J4 


rir!. ujzu— i V 1 / 


01-99-11 Q1 
UJ.ZZ. J 1 .y 1 


1 Q-OA-/17 C 

— iy.uo.4 / .0 


1 A ^^O R 
10. UU l3 


/PUT /1/109^ 
(^l^rlij 44Uz ^ 


rir!. UJZ4— Zz J4 


01-9A-9A SS 
UJ.ZO-ZO.OO 


99-9/1 -ISO 
— ZZ.Z4.1 J.U 


1 A 10 R 
10. jy 15 


/PUT 1 S17^ 
(^r rlL, 1 J J / ^ 


riii Ujz4— U040 


ni-OA-IO 0"7 

uj.zo- jy.y / 


OA-IA-O^ 9 

—Uo. JO. Uj.z 


1 S OS 13 

ij.yj i3 


rLjJV, oUoo 


riii U Jz4— i y4z 


ni-T7-ns m 
Uj. z /.Uj. Uz 


1 o-n-oi Q 

— ly. jz.zj.o 


1 A T3 
10. ZJ l3 


/RUT 1 S/1 1 \ 

t^FrlL, 1D41 _) 


rlii UJzj— 4UjJ 


01-97-/11 Q9 

Uj.z / .4J.yz 


/10-91-9A 1 
—4u.ZJ.z0. 1 


1 A 1G R 
10. Jo l3 




U C m T ^ ] O 1 /IT 

rlo U9ZJ+zi4z 


Uj-zo-zj.z4 


1 T 1 -^l-OQ /I 
+zl .J J.Uo.4 


1 ^ 10 13 
1 J.JU 13 




\A/T~1 ni9A 971 
W U UJzO— Z / J 


01-9S-/1 Q « 1 
UJ.Zo.4o.o 1 


97-1 Q-01 7 

— z / . ly. Ul . / 


1 A 00 
14.UU 


T PSSS OA/I T nSS7 077 A 
000— U04, 1_,Ujo/— U/ /A. 


WU Ujzo+UUo 


OI -1 1-11 OI 

Uj.ji.jj.yj 


1 1 -OI -T A ^ 

+ul .Uj.zo.j 


16.80 


II c fl'200 1 n/^^l CT^CC 

HJiUjzo+UUjj, oUba 


rllj, U9 jU~4 / JO 


01-19-01 QC 

UJ. Jz.uj.yo 


/I7-9S-S7 7 
—4 / .ZJ.J / . / 


1 A 01 R 
lO.UJ 13 




HS 0329+1 121 


03:32:35.92 


+ 11:31:31.9 


15.80 B 




WD 0330-009 


03:32:36.90 


-00:49:36.6 


15.74 B 


HE0330-0059,KUV 03301-0100 


T4Q nill 4-9940 


01-14-S1 9A 
UJ- J4-- J J.ZD 


-I-99-S0-07 8 
i-ZZ.JU.U / .0 


1 S 00 R 
1 J.UU 13 




HE 0333-2201 


03:36:02.77 


-21:51:21.5 


15.46 B 


(PHL4465) 


HE 0336-0741 


03:38:26.79 


-07:31:54.6 


16.33 B 




WU Uj JD+U4U 


01-1S-SA 9 1 
Uj. Jo. JO.zl 


+U4.Uy.4j.U 


1 S QO 

1 J.yu 


VT T\7 011A1 j_0/100 
IVU V UJJ0j+U4UU 


tTQ n'?17j_nQ'^Q 

rio u J J / +uy 


Uj.jy.jo.jj 


1 fiQ./IQ.l 1 1 


1 9A R 
10. zU D 




TJT^ nilC 109S 

rlri UJ JO— jUzj 


01-/10- 1 Q 11 
UJ .4U. 1 O.J J 


10-1 S-1A 
— jU.l j.jO.U 


1 A 9S R 
10. ZJ 13 


/PUT S71S^ 
(^r rlL o / Jj } 


WU Ujjy— Ujj 


OI - /I 1-^/1 /10 
UJ.41.j4.4y 


m-99-/10 

— Uj.zz.4U.y 


1 ^ OO 
1 j.zU 


C^T\ Al TRA^I OOA 
LrU 4 /, L.r Oj J— UzO 


m/1 1 _i_n9 1 
WU Uj4i+Uzi 


A1-/1 /I - 1 n T? 
Uj-44. lU. / / 


_i_09- 1 S-9Q 

+Uz.i j.zy.y 


1 ^ 10 T3 

Ij.jU D 


ni/i 1 _i_mnA t*^t tat^ m/i i a_i_oo/^a 
rlr!, Uj41+UzUo, IvU V Uj410+UzU0 


WU Uj4j— UU / 


A1-/1 A-9S T 1 

Uj-40-Zj.z1 


00-1Q-10 A 

— uu.jo.jy.4 


1 /I 1 

14. y 1 


Kuv u&yo— Uo, oUoo 


f\'XAA -i-fYTi 

WU Uj44+U / J 


A1-/1A-^1 /IT 

Uj-40.j1.4z 


+u/.zo.ui.y 


1 A 10 
10. lU 


Ti^T m/1/19_i_A'7 1 O 

PsX) V Uj44z+U/ ly 


rlo U J44+Uy44 


OI - /I A-S9 1 1 
UJ.40.JZ. J 1 


_lOO-S1-SA 1 

+uy.j j.jo. 1 


1 A so R 
IO.jU 13 




uiu m/i/i 19m 
rlt, U j44— i zU / 


A1-/1'7-OA T 1 
Uj.4 /.UO. / 1 


— 1 1 .Jo.Uo. J 


1 ^ QO 13 
1 J.oU D 




uc ni/i s_L. 1 19/1 
rlo Uj4j+ ldZ^ 


01-/1S-1Q SC 

Uj.4o- jy.jo 


_i. 1 1-11-90 1 

+ 1 j.jj.zy.j 


1 S QO R 

1 J.yu 13 




n.i_> uj'+uTvj / J J 


O'^-40-l S 9Q 

UJ-H-^- i J.Z7 


4-08-Oil-S^ f\ 

T^VJO.UH-. J J .U 


16 30 B 




WD 0346-011 


03:48:50.24 


-00:58:33.2 


13.99 


GD50,GR288, SDSS 


HE 0348-4445 


03:49:59.27 


-44:36:27.4 


16.22 B 




HE 0348-2404 


03:50:38.82 


-23:55:45.2 


16.26 B 




HE 0349-2537 


03:51:41.37 


-25:28:16.6 


15.74 B 




WD 0352+049 


03:54:40.21 


+05:08:45.5 


16.20 


KUV 03520+0500 


WD 0352+052 


03:54:41.09 


+05:23:19.4 


15.90 


KUV 03520+05 15, GD54 



^eff V'^\ 


rr(T ^\ FK"! 

efr; Lj^^I 






No. of spectra 


Remarks 


1 A01/1 

ioyj4 


1/1 
j4 


"7 1AA 
/. JOO 


o om 
U.UU / 


9 

L 




1 OS 1 A 
IUJ 14 


Q 
O 


Q OQO 
o.UoU 


O OOA 

u.uuo 


9 
z 


iNvJV^^l ^ 


90C97 
zUoz / 


1 19 
1 JZ 


7 Q1A 
/ .oJO 


O 090 
U.UzU 


1 
1 




9A9 1 9 
ZOz IZ 


A9 
Oz 


7 7S7 

1.13 1 


O OI o 
U.Ul u 


9 

z 




1 71A9 
1 / jOz 


49 
4Z 


7 A09 

/ .oyz 


O OOQ 
U.UUo 


9 
z 




OOIAO 

zzjoy 


1"? 
J / 


Q 1QA 
O. JoO 


o on^ 
U.UU J 


9 

z 




1S9'70 
JJZ /U 


A1 
01 


1 .1 i L 


O OOO 

u.uuy 


9 

z 




1 OOOA 

luuuo 


1 O 

lU 


Q 1 1 1 
0. 1 J 1 


O OI o 
U.UlU 


9 

z 




9AQ99 

zOozz 


AQ 
Oo 


"7 Q 1 T 

/.o Iz 


O O 1 o 
U.UlU 


9 

z 




91/111 
Z 14 1 J 


97 
Z / 


7 QOQ 

/ .yuy 


O OO/I 
U.UU4 


9 

z 




1 OI T7 
lUlz / 


1 /I 
14 


Q mo 
o.U /U 


o oil 
U.Ul J 


9 

z 




1 A19Q 

lOjzy 





7 QOQ 

/ .yuo 


a an i 

U.UUl 


A 
4 




91SAS 
zjjOj 


/1 1 
41 


Q ^1Q 
O.J JO 


O OOA 
U.UUo 


9 

z 




1 Q/1 SO 
1 o4jU 


9 1 

zl 


7 79S 

/ . /zJ 


O OO/I 
U.UU4 


9 
z 




1 QTQA 

lo /oo 


1 1 
Jl 


/. / zJ 


O OOA 
U.UUo 


9 

z 




/1QQ9A 

4yyzo 


ISO 

JjU 


7 /1 79 
/ .4 /Z 


O 09S 
U.UZJ 






io / oJ 


IS 
Jo 


7 871 
/ .o / 1 


007 
U.UU / 


9 

z 




1 1/1 AQ 
1 j4Dy 


S 1 

J 1 


"7 Al /I 
/.014 


a af\~! 
U.UU / 


9 

z 


uuo 


QAfiS 

yooo 


1 1 
1 J 


Q OQ1 

o.uyj 


O OI /I 
U.U14 


9 

z 




1 771S 
1 / / JJ 


SO 

JU 


7 77A 
/ . / /O 


O OI 1 
U.Ul 1 


1 
1 




1 S 1 9S 

1 jlZJ 


A S 
4j 


7 709 
/ . / Uz 


O OOQ 
U.UUo 


9 

z 




19SSC 
JZJOO 


9Q 
zo 


7 7AQ 

/. /oy 


O OOA 
U.UUO 


1 
J 




1 19/1 C 
1 jZ4o 


QQ 

OO 


7 1 AQ 
/ . lOo 


O OI A 
U.UlO 


9 
z 


uus 


1 AQOS 

loyuj 


IS 

J J 


7 Q/1 S 
/ .o4j 


O OOQ 
U.UUo 


9 
z 




1 ST/10 
Ij /4U 


A 1 
41 


T QAA 
/.OOO 


O OOQ 

U.UUo 


9 

z 




TOAAO 

zUoOU 


/IO 

4y 


Q mQ 
O.U /o 


O OOQ 

U.UUo 


z 


uua 


1 A717 
10/ J / 


so 

jU 


7 AOS 

/ .oyj 


O OI o 
U.UlU 


9 

z 


uus 


1 1QA1 

1 joOj 


1 1 Q 

1 lo 


1 oi^ 

/.yjj 


O O 1 1 
U.Ul 1 


1 
1 




OI oo 

yiyu 


c 

J 


"7 T 1 "7 
1 . 1 V 1 


O OOA 
U.UUo 


9 
Z 


uus 


1/1 /ITA 
j44/D 


111 

1 1 J 


1 o9n 

/.yzu 


o ano 
U.Uzz 


9 

Z 




1 901 1 

izy 1 J 


IQ 

JO 


Q 01/1 
O.Uj4 


O OOQ 
U.UUo 


9 

z 




1 717A 
1 / J /O 


QS 

oJ 


7 QSS 

/ .OJJ 


O OI Q 
U.Ulo 


1 
1 




1/10/1/1 
J4U44 


SO 

jy 


7 7/10 
/ . /4U 


O OI 1 
U.Ul 1 


9 
z 




91 AS9 
Z14JZ 


S4 
J4 


7 7Q1 
/. /oJ 


O OOO 

u.uuy 


1 
1 




1 A04A 
iOU4-0 


Al 


S 1 09 

o. lyz 


oos 

U.UU J 


1 
1 




1 SSSA 
1 JOJ4 


99 
zz 


7 7AQ 

/. / oy 


O OOO 

u.uuy 


9 
z 




Q^OI 
K /Uj 


1 9 

iz 


"7 Q9Q 


O OI Q 

U.Ulo 


■2 
J 




14- J / i 


70 


7 780 
/ . / oU 


011 
U.Ui J 


9 

Z 




1 T/1 Q1 

lz4oj 


ST 

J / 


1 OTO 

/.y /u 


O OI s 
U.Ul J 


Z 


ainb 


QOSO 

yyjy 


Q 

y 


Q 1 1 1 
O.l Jl 


O OI o 
U.UlU 


9 

Z 




1 /ITSQ 

14 / jy 


9"? 

Z / 


"7 "700 


O OO/I 
U.UU4 


z 


M/~\\7/i ^ 
iNUV(l J 


1 9/1 1 S 

lz41 J 


TO 

zU 


1 O/IO 

/.y4u 


o oo^ 
U.UU J 


9 
Z 


amb 


99 1 SI 

ZZl JJ 


A 1 
01 


T T71 


O OOQ 
U.UUo 


9 

z 


UUS 


AOOO/1 

ozyy4 


^A1 

jOj 


1 AT? 
/.O / / 


O OOQ 
U.Uzo 


z 




1 0/1*7/1 
1U4/4 


1 A 
14 


"7 "7/1 Q 

/. /4o 


O O 1 o 
U.Ulz 


J 


UUS, iNvJV 


1 S19 1 

1 JJZl 


90S 

zUj 


Q 99*7 

JS.zz / 


O OOQ 
U.Uzo 


1 
1 




1 1 1S9 

1 1 JJZ 


QS 
OJ 


Q OQQ 


O O 1 Q 
U.Ulo 


9 
Z 


T^ AA7 
UAV 


O^OA/I 

zjU04 


A"? 
/ 


Q 1 Q9 

o.loz 


O OOQ 

U.UUo 


9 

Z 




1 ATOA 

10 /yo 


"70 
/U 


"7 "790 

/. /zU 


O OI /I 

U.U14 


9 

Z 




40455 


77 


9.313 


0.009 


2 




19951 


39 


8.069 


0.007 


2 




14735 


54 


7.944 


0.006 


2 




20974 


44 


7.906 


0.008 


2 




37253 


124 


8.611 


0.020 


1 




10136 


14 


7.967 


0.014 


2 





(11 



I 

ft 

O 



o 
a- 



a. 



C/! 

B 

I- 

O 
S' 



a' 



Table 1. Continued. 







urn^zuuu ) 


in 3.g ( b tin d ) 


Aliases 




T rr [Kl 

^eff Ll^l 


rr(T rr\ 

eff) 1^1 








K.CIllalK.3 


W LJ Uj JZ+Ul o 


ni-^/i-zii An 

UJ. J4.4J.4 / 


-lAI -^G'/I 1 A 
+U1 . J0.41 .4 


1 ^ A1 

1 J.OJ 


HE 0352+0149, KUV 03521+0150 


00 1 A7 
ZZL\J 1 


Jo 


7 707 

/ . /y / 


A AOS 
U.UUo 




2 




wn n'^s94-nQ/^ 


U J . J J.ZZ.UZ 


1 AQ./I7.I 7 S 

+uy .4- / . i / . J 


1 A Al 
14-. / 


Ho UJJZ+uyjij, riZi f 




1 AAAC\ 


Al 


S 1 7S 
0.1/0 


OAS 
U.UUJ 


Z 




l-JTJ n^^S ^ 1 07 

rlij, UJ JO— J IZ / 


ni-^Q-is "in 
UJ. jy. Jo. ju 


^ 1 ■ 1 C-/1 1 ^ 
—J 1 . 1 0.41 .J 


1 ^ AA 12 

1 J.OU D 






0117A 

ZjJ /o 


Al 
4 / 


7 Q07 

/ .y2 / 


A AAA 
U.UUO 




2 




Tjc H/innj. 1/1^1 

rlo U^UUi- i^J 1 


n/i-m-/io nc 

U4.UJ.4Z.Uo 


_!. 1 /I -^O-OG 

+ i4.jy.Zo.y 


1 ^ 1 f ^ R 
1 J. 1 U D 






1 /I A01 
140ZJ 


A 1 
01 


S O^A 
o.2jU 


A AA^ 
U.UUJ 


2 






o/i-n/i-i^ no 

U4.U4.Jj.UZ 


_!. 1 ^-AO-OA 7 
+ 1 J.UZ.ZO. / 


1 A ("^ R 
10. ZU Sj 






1 /17Q^ 

14 /yj 


^0 

jy 


7 70A 

/ . /yo 


A A 1 1 
U.U 1 1 


1 
1 
















1 0<07 
12j2 / 


/10 
4y 


7 OA^ 

/.yoj 


A All 
U.Ul J 


1 
1 


amb 


ut; H/im /1 1 TO 


U4.Uj. jU. 1 1 


/1 1 -0 1 ■ 1 A 
— 41.21. lU.Z 


1 A 1 1 R 
10. 1 J D 






007A0 
22 /U2 


AO 

02 


7 017 

/.yj / 


A A 1 A 
U.UlU 


2 




ritL U4U4— 1 ojZ 


O/l -OT- 11 1 C 

U4.U / . 1 1 . 1 o 


1 C-/1/1 -ll ^ 
— 1 0.44. JJ. J 


1 A AA R 
10. UU D 


/ORl^yT 7 1 A^/17\ 
(rriVl / 1Uj4/ } 




1 OO 1 Q 

iy2io 


<o 

jy 


7 AA^ 

/.OOj 


A Al 1 
U.Ul 1 


1 
1 




w u U4UO+ 1 oy 


o/i -no-oc CO 
U4.uy .Zo.oy 


_i_ 1 7-A7-^/l A 
+ 1 / .U / .J4.U 


1 ^ 1^ 

1 J. Jj 


f : LI 7 110 TP/11/1 1A1 
on / — I IZ, l^r 414— lUl 




1 AAzlQ 
10U4y 


A S 
4o 


S 01A 
O.2J0 


A A AS 
U.UUo 


1 
1 




wu U4U /+ 1 /y 


o/i ■ 1 n- 1 n 1.1 
U4. lU. lU. JJ 


i 1 Q-AO-O/1 A 

+ I0. Uz.z4.U 


1/1 1/1 
14. 14 


U7 1 A UQ A/1 A7_i. 1 7^/1 

nZ. 1 U, rij U4U / + 1 / j4 




1 /1/10 1 
14421 


2 


7 7AS 

/. /Oo 


A AA1 

U.UUj 


'2 
J 


JNUVi^l ) 


W U U4U o — U4 1 


(\A ■ 1 1 -no 1 7 
U4. 1 1 .Uz. 1 / 


AI-^Q-OO 

— Uj. JO. zz.z 


1 ^ ^A 

1 j.jU 


LrU jO, LjK j / 1 




1 </1 1 /I 
1 j414 


A ^ 
4j 


7 S^A 

/.ojO 


A A 1 A 
U.UlU 


1 
1 




rltl U4uy — J 1 j4 


(\A ■ 1 1 ■ 1 n n 
U4. 1 1 . lU. JJ 


^ 1 ■/! A-^A C 

—J 1 .40.JU.O 


1 ^ /I C R 

1j.4o d 






OA1 1 ^ 
20j1 J 


A7 

/ 


7 SI A 

/.ojU 


u.uuy 


2 




riii U4iU— 113/ 


(\A ■ 1 -OQ OO 

U4. iz.zo.yy 


1 1 -lA-AC 1 

— 1 1 . jU.Uo. J 


1 A 1 1 R 
10. 1 J D 


/Tin S7^ 




1 7/1 AA 

1 /4U0 


1/1 
J4 


7 AA1 
/.OUl 


A AA7 

u.uu / 


2 


UUu 


W 1 J U4 1 yj-r 11/ 


o/i ■ 1 - /i T An 

U4. lZ.4J.OU 


_i_ 1 1 1 -/I G ^ 
+ 1 1 . J 1 .4o. J 


1 1 SA 
1 J.oO 


0400-1- 1 147'9 
rio u+uy + 1 I'm-, riz_/ z 




01 A7A 
Z lU /4 


00 
22 


7 S/11 
/ .o4J 


A AA/1 
U.UU4 




2 




rlo U41Z+U0jZ 


f ^/l ■ 1 /I ■ ^ S 1 A 
U4. 14. Jo. JO 


_i_AA-/lA-A7 A 
+U0.4U.U / .U 


1 ^ ^A R 

Ij.jU D 


/m~i ^o\ 
n J 1 J jy^ 




1 10QA 

1 jzyu 


^0 

j2 


7 S 1 
/ .0 12 


U.UUO 




2 




rlii U414— 4Ujy 


o/i ■ 1 A -no S7 

U4. ID.UZ.o / 


/lA-10-1 1 7 
— 4U. JZ. 11./ 


1 ^ SC R 

IJ.OO D 






OAO/1 1 

zuy4i 


^7 

J / 


7 Q1^ 

/.yjj 


A Al A 
U.UlU 




2 




wu U4 ID— J jU 


O/l ■ 1 7 - 1 1 ^1 
U4. 1 / . 1 I .J 1 


^/l ■^7-/17 
— J4.J / .4 / .y 


1 ^ 1 1 R 

1 J. 1 1 D 


^\A^ '^S0'^ 
riJj/ UfiO — J JUJ 




1A^/17 
JUj4 / 


J 1 


7 1 1 s 

/ . 1 1 


A Al 1 
U.Ul 1 




2 




rlii U4 10— jojZ 


U4. 1 O.U+. J 4 


1C-/1^-0A A 
— Jo.4j.ZU.O 


1 A 1 R 
lO.Ul D 






1 Q10/1 
iyjZ4 


zlQ 

4y 


7 Q^A 

/.yjo 


A Al A 
U.UlU 




2 




rlli U4 1 0— 1 U j4 


U4. 1 0.4 / .o4 


1 A-07-AO A 

— lu.z / .uy.o 


1 ^ SI R 
iJ.oJ D 






0/1 S/1 ^ 
Z4o4j 


1'^ 

JJ 


7 Q1 7 

/ .y 1 / 


A AA^ 
U.UUj 




2 




tltl U41 / — jUjJ 


O/l ■ 1 Q-00 n7 
U4. \.y.J.Z.\} 1 


1A-0A-/1/1 A 
— JU.Z0.44.U 


1 A ^ 1 R 
10. Jl D 






1 01 01 

ly iuj 


AO 
02 


7 SAA 
/.o40 


A Al 
U.U12 


1 
1 




rlij, U4 1 o— J JZO 


(\A ■ 1 Q-0/1 SI 
U4. iy.Z4.oJ 


^1-1 0-17/1 
—J J. ly. 1 / .4 


1 A 1C R 
10. Jo D 


(^r^rtUo i j+j, r^U JU^ 




07AOA 

z /uyu 


AA 
00 


7 S70 
/ .0 /2 


A Al 1 
U.Ul 1 




2 




rlii U4 1 o — 1 uz 1 


o/i - 1 ■ 1 ni 

U4.Z 1 . IZ.UJ 


1 A- 1 /I -AO A 

— lU. i4.uy.u 


1 A 1 R 
10. Zl 15 






OIIS^ 
ZJJOJ 


1/1 
J4 


S 0B7 
o.2o / 


A AA7 
U.UU / 


1 
1 




W U U4Z 1 + 1 OZ 


(\A ■ T ■ ^ ^ Q 1 
U4.ZJ.JJ.ol 


j_ 1 A-0 1 ■ 1 1 

+ 10. zi . 1 j.y 


1 A 00 

14. zy 


Orl / — lyi, VK / 




1 QA1 A 

lyo 10 


00 
22 


S AO^ 
O.U2J 


A AA/1 
U.UU4 




2 




rlli U4ZJ— ZoZZ 


o/i-o^-on 

U4.Zj.ZU.oJ 


OC- 1 ^ ■ 1 
— zo. 1 J. ly.y 


1 A ^/l R 
10. j4 d 






1 AOA7 

1 uyu / 


1 
21 


S AAA 
o.UOO 


A Al 
U.U12 


'2 
J 


iNwV 


rij U4z4+U141 


O/I-OA-^O /l^ 
U4.zo.jz.4j 


i 1 ■ /t 7 ■ /1 7 7 

+U1.4/.4/. / 


1 ^ AA R 
Ij.OU l3 






/I /I 1 7/1 
441 /4 


010 
212 


7 A70 

/.o /y 


A Al 

u.uiy 


2 




UHTH/IO^ OOI ^ 

rll::. U4ZJ— zUl j 


ri/l -OT-QO 77 

U4.Z /. jy. / / 


OA-AO- 1 ^ 

— zu.uy. 1 j.z 


1 A /to R 

10. 4y i3 






1 OQA1 

lyoui 


^/l 
j4 


S 1 1 ^ 

0. 1 1 J 


A A 1 A 
U.UlU 


2 




W U U4ZJ+ IDo 


fl/l-OS-IQ /IS 

U4.Zo. jy.4o 


-lI A-^C- 1 A A 
+ 10. JO. 1U.4 


1 /I 1 
14.U 1 


r^u 7 oil \/D lA 
oil /— ZJJ, VK lO 




O/IOOO 
Z4UUU 


0^ 

2j 


S A1A 
o.UJO 


A AA/1 
U.UU4 




2 




uv: H/i A 1 o 1 1 
rlii U4zo— lUl 1 


ri/i-OQ-zio 10 
U4.zo.4z.JZ 


1 A-A/l -AQ 
— lU.U4.4o.y 


1 A A7 R 
lO.U/ 






1 Q1QA 
lOJOO 


1 
21 


7 S^/1 

/.oj4 


A AA/1 
U.UU4 


2 




W U U4ZO+ 1 UO 


ri/l - OQ-^ Q OO 

U4.ZO. jo.zy 


I 1 A-/I/I -/t C 7 
+ lU.44.4o. / 


1 A 1 A 

10. jU 


Tt^I T\7" A/1 OAO j_ 1 A1Q 
IVU V U+ZOZ+lUJo 




1 AA<Q 

IUUjo 


OA 
20 


S /1A7 

0.4U/ 


A AO A 

\j.\jZ\j 


2 




rlii U4zo— U4D J 


ri/i -oo-OA io 
U4.zy .zO. JZ 


A/1 - /I C-/1 A 7 
— U4.4o.40. / 


1/1 QO R 
14. oy D 






1/11 OQ 
1412y 


cc 

J J 


7 OQO 

/.yoy 


A AA< 

U.UUj 


2 




W U U4 J 1 + 1 ZD 


fiA -n-A ^ 

U4. J J.4J.UO 


_i_1 0-/10-/1 A /] 
+ 1Z.4Z.4U. 4 


1/1 IS 
14. 1 


H^ OAIA-i-1 01/^ W7 1 

Ho u+ju+iz JO, nZj / 




01 17A 
Zl J /4 


OS 
2o 


7 OAS 

/.yoo 


A AA^ 

U.UUj 




2 




ur; H/i 1A 1 ATI 


U4. Jo.4 / . JJ 


1 A-07-0 1 /I 
— 10. Z / .Z 1 .4 


1 A 00 R 






1 zlOOO 

i4uyz 


A7 
/ 


7 Q^O 

/.yjy 


A AOA 
U.UUO 




2 




W U U4j / + 1 jZ 


n/l-1Q-^0 Q7 

U4. jy. jz.y / 


_i_ 1 ^- 1 0-/1/1 A 
+ 1 J. 1 y.44.U 


1 ^ SI 

1 J.oJ 


JVU V U+J /U+iJit 




1 S71 1 
lo / 1 1 


10 

jy 


7 0/17 
/ .24 / 


OOS 
U.UUo 




2 




wu U44U— UJo 


O/l ■/! 1 -07 n7 
U4.4J .U / .U / 


A1-/1A-/10 ^ 
— UJ.4O.4y. J 


1 A AA 

10. UU 






Oo40o 


Al ft 
Olo 


S AOO 
0.42U 


O07 
U.U2 / 




2 




w u vj^'+D / oy 


OA-AI-AA A7 
U+.+J.+O.O / 


— / O.J i .JU.Z 


1 1 Al 
1 J.+ / 


RPM 1S01 
Ux^iVl J JZJ 




ZJDZ / 


zz 


7 ^»S7 
/ -Oo / 


001 

U.UUJ 




Z 




rltl U4jZ— j4Zy 


U4.j4.UJ.oJ 


1/1 -0^ -A^ 

— J4.zj.uj.y 


1 A /10 R 
10. 4y 13 






1 /1Q0< 
14o2j 


Zl7 
4 / 


7 S 1 A 
/.olU 


OOS 
U.UUo 


1 
1 




UP H/KO 1AAA 
tic, U4jZ— 3444 


A/1 -^/l -01 AO 
U4. J4.ZJ.Oy 


1/1 -10-/1 C 7 
— J4. jy.4o. / 


1 ^ SA R 
IJ.oO D 






01 OOA 
212U0 


zlA 
4U 


7 S10 

/.ojy 


007 
U.UU / 




2 




UT? H/l ^'J 1 ^ 

rlii U4j J— J J 1 J 


A/I-^A-^Q 1^ 
U4. JO. Jo. Jj 


^1- 1 A-0 A A 
—J J. 1 U.ZO.O 


1 A OA R 
10. ZU D 






O/IAIO 
244 jZ 


OA 

y4 


7 ^^1 

/.JJJ 


0011 
U.Ul J 


•2 
J 


UUS 


\X/T~\n/1^^ OQO 

VV I J U4j J— zoz 


A/1 -^T- 1 1 1Q 
U4. J /. 1 J. JO 


0C-A7-^1 A 
— ZO.U/.JJ.O 


1 1 

1 j.yj 


RT? A/1 ^7 OQA T?TT\/ri' TA/1^7 

Kri U4 J / — ZoU, ri U V 1:!. J U4 j / - 


OS 1 
-Zo 1 


</11CA 

j4joO 


1 <^ 

1 JJ 


7 AQO 
/.0o2 


A Al A 
U.UlU 


2 




UTi r\A ^A '^I.Al 
rlE, U4jO— ZJ4 / 


A/1-^S-^1 /1 7 
U4. Jo. J 1 .4 / 


01-/10-^^ 7 
— ZJ.4Z.J J. / 


1 A /lO R 
10. 4Z D 






OlA/l'^ 
Zj04j 


AA 
00 


7 70/1 

/ . /y4 


A AOO 

U.uuy 




2 




uc 1 ni ^/i 
rij UjUJ+UI j4 


A^-A^-IO O/l 

Uj.Uj. jy.z4 


+U1 .jo.zo.z 


1 ^ OA R 
1 J.ZU 13 


/^IDYQ TA<A<10 1_i_A1<QO^\ 

(^IKAo JUDUjjy. 1+Ul Jo2jJ 




</1<A1 

j4jOj 


OSO 

2oy 


1 <AA 
/.j44 


A Al 7 
U.Ul / 


2 




tmr n^n7 i 
rlii UjU/— lojj 


A^-AQ-OA A~I 

Uj.uy.zu.4 / 


1 Q-^ 1 - 1 7 1 
— lo.Jl.l /.J 


1 A 1Q R 
10. JO D 






0A/I0 1 
2U421 


A Q 

4o 


S 071 
0.2 / 1 


A AAS 
U.UUo 


2 




rlo UjU / +U434r5 


A^- 1 A- 1 1 ^O 

Uj.iu.i j.jy 


_i_A/l -1C-^/l A 
+U4. JO.J4.U 


1 < 1A 
1 J. jO 






1 1 /I QQ 
1 14oo 


1 Q 

lo 


S A^7 
o.Uj / 


A AAS 
U.UUo 


2 


UAV 


rlo UjU / +U4 j4A 


A<- 1 A- 1 /I A1 

Uj. lU. 14. Ul 


_i_A/1 -1C-17 A 
+U4.JO.J /.4 


1 /I 1 
14.21 






OAQ1Q 

2UoJo 


OA 
20 


7 S07 

/.oy / 


A AA^ 
U.UUj 


2 




rlii UjUo— Zj4j 


A^- 1 A-1Q /II 
UJ. lU. jy.4J 


01-/1 A- 1 A 1 
~ZJ.4U. lU. 1 


1 A 0/1 R 
10. Z4 13 






1 AC 1 1 
lOol 1 


AA 
04 


7 71S 
/. / Jo 


Ci Ci] A 
U.U 14 




2 




VV ij ujuy— uu / 


A^- 1 ■ AA ^ 1 

Uj. Iz.UO.j 1 


AA-/IO-A7 

— UU.4Z.U/.Z 


1 1 OA 

1 j.yu 


T? T- A^ 1 Afl/I CT T\7T? TA^ 1 
KJiUJlZ— UU4, tU VllJUJlZ- 


-UU/ 


1 1 01 A 

jiyiu 


OQ 

2y 


7 OQ/1 


A AA7 
U.UU / 


2 




\x/T> 1 1 1 n70 
WU Uj 1 1+U /y 


A^- 1 /I ■ A1 A 1 

Uj. 14.Uj.01 


] AC-AA- 1 A ^ 
+U0.UU. 14. J 


1 ^ QO 

1 j.oy 






Al 17 
01 J / 


1 
12 


7 09Q 
/.22o 


A AOI 

U.U2j 


2 




\x/T~\ in /1 1 Q 
WUUjIU— 416 


A^- 1 0-01 Al 

Uj.1z.zj.Uj 


A 1 -/I ^-OA 1 

— 41 .4j.z0. J 


1 A ^ A 

10. jU 






< A/1 OA 

jU4yu 


1AA 
jOO 


7 ASA 
/.OoU 


A AO /I 
U.U24 


2 




rlii U J 1 0— 1 oU4 


A^- 1 Q-A/1 07 

Uj. iy.U4.z / 


1 Q-A1 -OO 1 

— lo.ui.zy.i 


1 A 1 /I R 
10. 14 D 






1 0Q7A 


1 Al 

IUj 


7 7A^ 
/. / Oj 


A Al 7 
U.Ul / 


1 
1 




WD 0518-105 


05:21:18.95 


-10:29:17.4 


15.89 


RE 0521-102, EUVEJ0521- 


-104 


32008 


44 


8.818 


0.010 


2 




HE 0532-5605 


05:33:06.70 


-56:03:53.3 


16.12 B 


(EC 05321-5605) 




11285 


21 


8.454 


0.007 


2 


DAV 


WD 0548+000 


05:50:37.62 


+00:05:50.4 


14.79 


GD257, GR289 




44684 


107 


7.822 


0.010 


2 




WD 0549+158 


05:52:27.63 


+ 15:53:13.1 


13.06 


GD71,LTT 11733 




32959 


16 


7.731 


0.003 


3 




WD 0556+ 172 


05:59:44.95 


+ 17:12:03.9 


15.79 


KPD 0556+1712 




18825 


31 


8.094 


0.006 


2 




WD 0558+ 165 


06:01:17.67 


+ 16:31:37.2 


15.69 


KPD 0558+ 1631 




16807 


27 


8.183 


0.005 


2 





Ol 



I 

ft 

O 



o 
a- 



a. 



C/! 

B 

I- 

O 
S' 



a' 



Table 1. Continued. 







DFTOOOO^ 


mag (band) 


rtllaaCs 




^eff Li^l 


(^\^ eff) Li^l 






INU. Ul OpCCUa 


W U UOU J— 4-0 3 


UO.UJ.UZ. / J 


/I C- 1 O-SO c 

~4o. ly.jy.o 


1 A nn 

lO.UU 






J4 / J 1 


A1 
01 


7 S/IT 
/ .54Z 


a f 1 1 7 

U.U 1 z 


7 
Z 


W U UO iz+ 1 / / 


HA- 1 ^ - 1 S A7 
UD. 13. io.O / 


_i_i 7-/ii-/in 1 

+ i / .4J.4U. 1 


1 1 io 
1 J. jy 


n 1 n/1 77 T TT 1 1 Q 1 
KJ 1U4— Z / ,1^11 llolo 




7SA7/1 
ZJ0Z4 


OA 
Z4 


7 S 1 /I 
/ .5 14 


n nm 

U.UUJ 


7 
Z 


W7r\ HAT 1 

W I J UOZ 1 —J / D 


UO.Zj. IZ. / 1 


17-/1 1 -in c 

—J / .41 . JU.o 


1 7 no 
iz.uy 


DT? nA71 17/1 T?TT\/ri' TnA71 
KIj, UOZJ— J /4, 1j,U Vr!. JUOZJ- 


17A 

-J /D 


S7CnA 
J / 5U0 


1 70 
IZU 


7 7AQ 

/ .zoy 


n nnA 
u.uuo 


7 
Z 


W7r\ HATS mn 


HA-in-iy 
UD. Jvj. jo.jy 


— UZ.Uj.JI.U 


1 s in T3 

1 J.JU o 


T P Af^n /1 7 
OvJU— 4Z 




A/1 1 A 
04 14 


1 7 
IZ 


7 7/10 
/ .Z45 


n n7i 

U.UZJ 


1 

1 


W I J \jOd\)—\)D\) 


nA-n-^7 7Q 
UD. jz.j /. /y 


— Uj.Uj.4y.o 


1 s s/i 

1 J. J4 


nAi7 nsn t?tt\/"tj inAio 

JVC. UOJZ— UjU, j_.U V rlJUOJZ- 


nsn 
-UjU 


/1 7/1 S 1 
4Z4J 1 


1 7S 

1 / J 


IIS 
5. JJ J 


n ni s 

U.Ui J 


o 

Z 


WU Uo4Z— Zoj 


nA-/i /I -oy 77 
UD.44.Zo. / / 


7C-n-1C A 

— Zo. jZ. jS.o 


1 ^ 7n T5 
i J.ZU £> 






Ol 11 

yi jj 


7 1 
Zl 


7 ono 

/.ouy 


n nn 
U.UJZ 


1 
1 


WL) U040— ZJ J 


UD. 45. jD. ZU 


7^-71-/1 C 7 

— Zj.Zj.4o.Z 


1 1 on 
1 J.oU 






77QQn 

z/yyu 


7 1 
Zl 


7 7Q1 

/. /y 1 


n nn/i 
U.UU4 


z 


^X^T^HA^O HAQ 


U/.Ui.jj.UU 


nA-77-/lQ 7 

— UO.Z/.4o. / 


1 ^ 77 

1 J.Z / 


T UC 1 QQ7 I T) AA 1 (\C\1 

Lrlo loyz, Lr DOl— UUj 




An/1 A 
DU40 


-7 

/ 


7 ^1 1 O 

/.uiy 


(\ CM A 

U.U iO 


Z 


WU U / iU+ZiO 


("A7 ■ 1 Q ■ 7 1 A 1 

U/.iJ.Zi.Di 


[ 7 1 -1/1 -HA C 
+Zi.J4.UO.o 


1 ^ 70 

i j.zy 


/^r\ CI 17/^71/1 
LrU o J, JiO Z14 




1 nonA 
lUZUO 


y 


7 oon 

/.yyu 


n nns 
U.UUo 


z 


WU U / 1 J— /U4 


n7 ■ 1 ^ ■ 1 7 nn 
U/.ij.i / .UU 


7n-7^-nA ^ 
— /U.Zj.Uo.j 


1 A nn 
14. UU 






/I /lO 1 ^ 

44y 1 J 


1 7/1 
1Z4 


7 A7/1 
/.D /4 


U.UiU 


z 


n7T 1 OTA 

WUU/Zi— Z/D 


n7-Ti -on HA 


77-/17-77 C 
— Z/.4/.ZZ.O 


1 A on 
14. oU 






1 A^ 7n 
jDjZU 


^1 

J J 


7 7 n/1 
/. /U4 


n nns 
U.UUo 


z 


WU U / JZ— 4Z / 


U/. JJ. J /.o4 


— 4Z. J J. Jo.o 


1/1 1 A 

14. 10 


T 1Q/1 7/1 TaDi\(f 11 mo 
LJo4— Z4, xiriVl JJUJy 




1 /IQO^ 

i4yyj 


7S 

Zo 


nnn 
o.UUU 


n nn^ 
U.UUj 


z 


\x^T~\ nc 1 n "70 
WU UoiU— /ZiS 


ny-no-11 oo 

Uo.uy.ji.yy 


77-^0- 1 7 7 

— /z.jy.i /.z 


1 < 1 ^ 

1 J. 1 J 


DC nono 77^ CTT\7T7TncnO 
KliUoUy— /Zj, liU Vr!, JUoUy- 


77Q 

- / zy 


m^os 

jujyo 


17 
JZ 


7 0/1 S 
/.54j 


n nn7 
U.UU / 


■J 
J 


rio U<5ZU+ZjU-j 


ny-7i-/i A 7 1 

Uo.Zj.4D.Zi 


_i_7/l -S1-/1 S Q 
+Z4. J J.4J.y 


1 s nn T3 

1 J.UU o 






'111A7 
J JjD / 


CO 
oU 


7 AAO 
/.DOU 


01 A 
U.U14 


o 

z 


WU UoJU— jj J 


Uo. J i . jZ.UZ 


^1-/in-11 7 
—JJ.4U.JJ. / 


1 /I /I A 
14.40 


DCnOII ^1/1 CTT\7TjnC11 

KliUoji— jJ4, ilUVlzlUoJl — 


^ 1A 

jJo 


mnsn 
jUUjU 


7n 
ZU 


7 7A1 
/. / OJ 


n nn/i 
U.UU4 


-3 

J 


W U Uojo+UJ J 


ny-/i 1 -ni on 
Uo.4i .uj.yu 


_i_ni-7 1 - 1 A 1 

tUJ.ZI . 10. 1 


1 s 7n 

1 J.ZU 






JOJ4Z 


AS 
4o 


7 7 1 A 
/ . / ID 


n nns 

U.UUJ 


7 

z 


W U UoJV— JZ / 


nC-/! 1 -17 A7 
UcS.4i . jZ.DZ 


n-SA-1/1 s 

— JZ. JO. J4.i5 


1 1 on 
1 1 .yu 


T S17 SI 17° SAl 1 
IjJJZ— 51, v^U— JZ JOIJ 




01 74 

yi /4 


1 
J 


7 070 
/.5Z5 


n nn/i 

U.UU4 


o 

z 


W U UoJV+ZJ i 


nc-/n-^i OA 

Uo.4Z. J j.VJO 


_i_7i-nn-7s s 

+ZJ.UU.ZJ.O 


1/1/17 
14. 4Z 


\)f : noio_i_7i7 

rKJ U5Jy+ZJZ 




7SSS7 
ZJ5JZ 


jy 


7 A1A 
/.DJD 


oos 
U.UUj 


7 

Z 


W U UoJZ+ i vz 


Uo.JJ. JU. / J 


_i_ 1 Q-n/l -17 s 
+ iy.U4.J /.(5 


1 s 7n R 
1 J . / U o 


T 12 SCSC tic nCS7 J. 1 Ol A 
Ld oooo, rlo UojZ+iyiD 




1 s 1 in 

1 J 1 JU 


jy 


7 CAC 
/.545 


007 
U.UU / 


7 

Z 


W U UoJo + iOU 


no-ni -11 /I A 
uy.ui . J J.40 


_i_ 1 s-s 1 -/1 1 1 

+ i J.J1.4J.J 


1 S Q1 
1 J.O J 


rlo Uojo+lOUJ 




1 AnA/i 

1 DUD4 


1A 
J4 


7 77/1 
/ . / /4 


o ons 
U.UUo 


7 

Z 


w u Uojv— ujy 


no-n7- 1 7 1/1 
uy.uz. i / . J4 


n/1 -HA-SA 1 
— U4.U0. JO.J 


1 7 /in 

1Z.4U 






7171 1 
ZJ / J 1 


1 A 
14 


7 707 

/ . /yz 


o on7 
u.uuz 


■3 
J 


wn OQns-i- 1 7 1 

W \)y\)o+ L 1 i 


no- 1 1 -lA OS 


4-1 fi-^A- 1 1 S 
iO. J'H-. i 1 . J 


1 A OA mr- 
ID.UO niL 


pnooo84-i7i cncQ 

X vj uyu5+ 1 / I, oUoo 




1 7AA0 
1 /04-U 


JJ 


7 8^0 
/ .5JU 


007 
U.UU / 


7 

Z 


wr^ HQ 1 1 n7A 

W U UV i i — /D 


no- 1 A -77 1Q 

uy. 1 4.ZZ. jy 


n7-S 1 -7S A 
—\) / . J 1 .ZJ.O 


1 A 1 A 
ID. lO 


TiC noi 1 Q n7is 
cx^ uy 1 ly— u / Jo 




1 1 7S 

151 /J 


J4 


7 OS/1 
/ .5J4 


o on7 

U.UU / 


7 

Z 


wr^ riQ 1 A _i_n A/1 


no- 1 y -/1 1 y7 

uy. 1 0.4 1 .o / 


_Lf^A- 1 7-n7 7 

+VJ0. 1 / .uz.z 


1 S AA T3 
1 J.DO o 


r^OUyiO+UOD, oUoo 




A in/i s 

4JU45 


717 
ZJZ 


7 1A0 
/ . J05 


071 
U.UZl 


1 

1 


w u uy zz + i ozo 


nO-7^- 1177 

uy.zj. i j.zz 


1 1 A-n 1 -/I ^ A 
+ iO.Ui.4j.O 


1 7 in 
1 /. JU 






7^701 
Zj /O J 


1 7S 

1 /o 


o mo 

y.ujy 


n n7s 
U.UZo 


1 
1 


w u uy ZZ+ i ozA 


no ■ 7 < ■ 1 1 ^ ^ 

uy.zj.i j.jj 


1 1 A-n 1-/1/17 
+ iO.Ui.44. / 


1 A 7A 
ID.ZO 






71^17 
ZJj J / 


A 

4o 


C 77A 

o.ZZD 


n nns 
U.UUo 


J 


w u uyzzi- i o J 


nO-7S- 1 Q 17 

uy.zj. io. J / 


+ 1o.Uj.J4. J 


1 A /I A -i-vi ^ 

1D.40 mc 


pn 0077 J. 1 CI 
r VJ UyZZ+ 1 5 J 




7/1 S17 
Z4J JZ 


jy 


C 1 SO 

5. 1 jy 


n nns 

U.UUo 


7 

Z 


WU uyzo— / i J 


no-7o-nQ A^ 

uy.zy.uis.Dj 


7 1-1/1 -m Q 
— / i.J4.UZ.o 


1 < /I /I 
1 J.44 


T A/1 /in DD\ifA<A10 
L D4— 4U, BFJVIUjOjy 




ojoy 


D 


n^7 
o.Uj / 


n nno 

u.uuy 


1 
J 


rlo UyZo+UoZo 


nO-70-1A <1 

uy.zy. jd. J J 


1 ns- 1 ^-/i A c 
+Uo. i J.40.O 


1 A 7n T3 

ID. ZU o 


(oUoo ; 




1 /1Q1Q 

i4yjy 


A^ 

Dj 


7 7nn 
/. /UU 


n ni 1 
U.UI J 


z 














1 7n77 

IZUZ / 


Jl 


7 Ol 1 

/.y 1 1 


n n 1 ^ 
U.UI J 


z 


rio uyzy+uojy 


no-n-70 cs 
uy. jZ.zy.oj 


_i_nS-7A-17 s 
+vJo.ZO. J / . J 


1 A 1 ("^ T3 
1 D. lU D 






1 S7n7 
1 J /u / 


jy 


7 77/1 
/ . / /4 


n n 1 /I 

U.U14 


7 

z 


rio uy J i +u / i z 


no -1/1 -17 A7 

uy. j4. jz.d / 


_Lf^A-SS-/1S 7 
+U0. Jo.4o.Z 


1 A sn T3 
ID.JU 15 


oUoo 




1A71 

JD / ly 


1 Ol 

lyj 


7 1 Afl 
/ . 1 OU 


n n7s 

U.UZJ 


7 

Z 


rio uyjj+uuzo 


no-iA-n7 OA 
uy. JD.u / .yo 


_L(^in- 1 /I -IS Q 
+UU. 14. jj.y 


1 A f ^n T3 
ID.VAJ 15 






177 1 Q 

jzziy 


AQ 

oy 


1 nf 1 
5. 1 UvJ 


n n 1 A 

U.U 1 o 


7 

Z 


rio uyj / +ui ju 


no-io-^y A7 
uy . jy . jo.D / 


.lH 1 ■ 1 A-1S 7 
+ U 1 . 1 0. Jo.Z 


1 A sn T3 

ID.JU 15 






1 07 1 7 

ly / 1 / 


Al 
4 / 


11/1 
5. J 14 


U.UU5 


7 

Z 


W 1 J VJV J / — i U J 


OO-zlO- 1 1 OA 


— 1 U. J^.ZJ. 1 


1 S 07 
1 J. V / 


00^77 1070 

S-A^ uy J 1 i—v uzu 




1 7S(^7 
1 / JDZ 


'xr\ 

JU 


8 S07 
5. JUZ 


OflS 


7 

Z 


wn HQIQ 1 ^1 


no -/I 1 - SA 77 

uy.4i . jd.zz 


1 S-17- 1 A A 
— 1 J. JZ. 14.0 


1 S 07 

1 j.yz 


uy jy J— 1 D 1 o 




1 isnn 

1 JjUU 


ss 

J5 


7 7S7 
/ . / 5 / 


n n^i7 

U.UU / 


7 

Z 


rio vjy4u+ 1 1 zy 


no -/II- 1 /I IS 

Uy.43. 14. Jo 


_L 1 1 - 1 A- 1 1 A 
+ 1 1 . 10. 1 1 .4 


1 A 1 ("^ T3 
ID. lU 15 






1 S 1 7A 

1 J 1 /O 


AQ 

4y 


7 010 
/.5J5 


n nf^o 
u.uvjy 


7 

Z 














1 ini 1 

1 JUJ 1 


1 7S 
IZo 


7 C7C 

/.o /o 


n n 1 /] 

U.U 1 4 


1 

1 


rlo Uy4J+ 14U1 


no-/i A-1 1 An 
Uy.4D. J 1 .DU 


1 1 1-/17-1^ 
+ 1 J.4/.JJ.O 


1 A /I ("^ T3 
1D.4U 15 






1 ASA1 

IDoDj 


7^ 

Zj 


77S 
O.Z / J 


n n 1 n 
U.UIU 


z 


TTQ f^Q/1/1 _L 1 Q 1 1 
rio Vjy44+ 1 y 1 J 


nO-/17-1 1 A7 

uy.4 / . J 1 .D / 


_i_ 1 S-SQ- 1 7 7 
+ 1 o. jy. IZ. / 


1 s in T3 
1 J.JU 15 






1 lAAA 
1 7444 


1 7 
1 / 


7 0S1 
/ .55J 


U.UUJ 


7 

Z 


rio uy4y+uyjj 


no-^ 1 ■/! Q O/l 

uy. J i .4is.y4 


_i_nQ-7 1 - 1 7 A 

+uy.zi.iz.o 


1 A in T3 
ID.JU 15 


(oUc>o ; 




1 C1S7 
loJJ / 


A^ 

Dj 


7 AO /I 

/.Dy4 


n n 1 1 
U.UI J 


z 


rio uy4yi-uoZj 


no ■ S 1 - S A 17 

uy. J 1 . jo. 1 / 


+ui5.uy. jj. / 


1 A 1 n T3 
ID. lU 15 






1 /i7SS 
14 / JJ 


AA 
DO 


7 ono 

/ .5U5 


n ni 7 

U.UiZ 


7 

Z 


WU uyju+u / / 


uy.jz.jy. 1 J 


_i_n7-i 1 -nc 1 
+U/.Ji.Uf5.j 


1 A 1 7 T3 

ID. IZ 15 


PG 0950+078 




1 SA71 
1 jOZj 


17 
J / 


7 OO 1 

/.oy 1 


n nnA 
U.UUO 


z 


WU uyji— i jj 


no-^i-/in iA 
Uy.jJ.4U.Jo 


1 ^ -/I C-SA A 

— 1 j.4(5.jO.O 


1 A no 

iD.uy 


EC 09512-1534 




1 7Q71 

1 /y /J 


11 
J J 


7 077 
/.oZ / 


n nm 
U.UU / 


z 


WU Uyj4+i J4 


nO-^7 - 1 Q OQ 

uy. J /. iis.yy 


_i_ 1 1- 1 7-S7 n 
+ 1 J. IZ. J /.U 


1 A /I 1 T3 

ID. 41 15 


PG 0954+135, SDSS 




1 A/1 A7 
1D4DZ 


7^ 

/j 


7 A77 
/.D / / 


n ni ^ 
U.Ui J 


z 


^x^T^ nQ<^ _i_0/n 

w u uy J J +Z4 / 


no- ^7- /I 17 

Uy.j /.4o.J / 


+Z4.JZ.JJ.J 


1 < n7 

1 j.U / 


G49-33,LTT 12661 




C/1 /I A 
o440 


D 


7 OS^ 

/.yoj 


U.uuy 


z 


W U uy JO+U4 J 


nO-^Q-17 7/1 

uy. JO. J /.Z4 


_i_n/i -71-11 n 
+U4.Zi.Ji.U 


1 < on 

1 J.oU mc 


PG 0956+046 




1 C77C 

loZZo 


A 1 
41 


7 770 

/. / /y 


n nns 
U.UUo 


J 


w u uy JO+UZU 


no-^o-^n /lo 

uy. JO. ju.4y 


_i ^1 1 - /1 7 - 7 1 ^ 

+Ui.4/.ZJ.J 


1 < A 1 T5 

IJ.DI 15 


HE 0956+0201, PG 0956+021, SDSS 


1 A/IQS 

iD4yj 


7^ 

Zj 


7 on A 
/.oUD 


U.UUO 


z 


WD 1 000—001 


10-0'^- 1 ^S '^4. 

11.7.1.7 J . 1 U. Jt^ 




1 (\ OS mr 


PG 1000-002, LB 564 




20253 


50 


7 803 


009 


2 


WD 1003-023 


10:05:51.54 


-02:34:19.5 


15.43 


PG 1003-023 




20614 


35 


7.889 


0.006 


2 


HS 1003+0726 


10:06:23.08 


+07:12:12.6 


15.30 B 


SDSS 




9486 


16 


8.020 


0.018 


1 


WD 1010+043 


10:13:12.78 


+04:05:12.8 


16.34 B 


PG 1010+043 




28617 


56 


7.903 


0.010 


2 


HE 1012-0049 


10:15:11.75 


-01:04:17.1 


15.57 B 


(2MASS) 




23204 


47 


8.074 


0.007 


2 


HS 1013+0321 


10:15:48.15 


+03:06:46.8 


15.60 B 


SDSS 




11600 


24 


7.983 


0.010 


2 


WD 1013-010 


10:16:07.01 


-01:19:18.7 


15.33 


G053-038, EG 253 




8066 


6 


7.509 


0.011 


2 



NOV 



N0V(3) 
amb 



amb 



N0V(3) 



Ol 



I 

ft 

O 



o 
a- 



a. 



C/! 

B 

I- 

O 
S' 

I 



a 



DAV 
DDs 



Table 1. Continued. 







nF('9non^ 

UIjI^ZUUU ) 


m 3.g ( b 3nd} 


Aliciscs 




1 0- 1 1-1 f\ fn 


9 1 -SI-AI A 
Zl .J J.4J.4 


1 J.OO 


T^C 1 01 SO 91^8 
1 A lUlJU ZlJo 




1 0- 1 S-01 f\Q 


4-07-9 1 -99 A 
i-U / .Zl .ZZ.4 


1 S 17 

1 J. J / 


pn 101 S4-07^^ 

r\J IUIJtU/0 




1 0- 1 S-01 9.A 
1 0.UJ.04 


4-1 S-S 1 -SS 1 
+ 1 J.J 1 .Jo. J 


1 S S7 mn 
1 J.J / ITIL 


pn 101 S-ui f^i 

r\3 IUIJtIOI 


\\/n 1017 1 8 


1 0- 1 Q-S9 AS 


1 A-07-1S S 
— 14. VJ / . JJ. J 


1 A SA 
14. JO 


Fr'1017A l'?S9 PPTiniQ lAO 
1 A lUl /4 IJJZ, KJjJlUiy — 14U 


wn 1 m 7-1- 1 9S 


1 0- 1 Q-Sf\ 09 


4-19-1 f\-lCk Q 

+ IZ. lO.ZV. V 


1 S 7S mn 

1 J . / J niL 


Pn 1 01 74-1 9S 
r\3 lUl /tIZJ 


W U iU 1 V+ 1 zv 


1 0-99-9Q 77 


4- 1 9-/1 1 -SO A 
+ 1Z.41 .JV.4 


1 S AO 
1 J.DU 


Y>( '\ imQ-i_19Q 


vv 1 J iUZU— ZU/ 


1 O ■ 9 9 ■ /1 1 51 


9 1 -00-09 1 
— Z 1 .UU.UZ. 1 


1 S OQ 
1 J.UV 


P/^ 1 0901 90/1/1 
ilS^ 1UZUJ—ZU44 


WU iUZZ+UDU 


1 n-9/1 -SO oo 


-i-fA/1 -/l A-f^Q O 
+VJ4.40.VJV.U 


1/1 IS 
14. i o 


PC . U^OOiOSO T D SSO SO 
rLj lUZZ+UJU, Lr J jU— JZ 


wu iuzj+vjuy 


1 n-9S-/1 O 77 


-i-fAO-IQ-^A/1 /I 


1 A A{\ m n 

10. 4U mc 


PC . 1 n91-i-OOQ 
rLj lUZJ+UvJV 


wr^ 1 mA-i-f^Ti 

WU iUZO+vJZj 


1 n-90-0Q 57 
iU.ZV.UV.o / 


-i-n9-ns-/iQ 7 
+vjz.uj.4y. / 


1 A 90 mn 

14.ZU mc 


Pr^ 109A-i-09/l I PSSO 9Q9 
rLj 1UZ0+UZ4, JJU— ZVZ 


\x/r^ 1 ("^7 1 11/1 


1 n-11-/l 9 7Q 


1 \ ■A \ ■A(\ A 
— i 1.41.4U.4 


1 1 oo 

1 J.UU 


YIC^ UA1 1 9 1 1 9A T Oe9S (\\ A 
rX^ lUJiZ— ilZO, J_.UoZj— U14 


wr^ 1 m 1 -lHAt 


1 n-1/1 -OS A 1 


-i-nA-n9-/is A 

+UO.VJZ.4J.O 


16.26 mc 


XiC, 1 01 1 -lOAI 
r\J lUJ 1 +UOJ 




Ul ■ 1 ■ (Yl A S 
lU. JV.U / .45 


-lOS- 1 S-1Q 1 
+Uo. i o. JV. 1 


1 A 07 T3 


PC . 1 OlA-i-OSA 
rLj lUJO+UoO 


T4*s 1 ^A^-l-^9'^S 
rlo iU4-ji-VJZ3o 


1 n-Af^-91 1A 
iVJ.4D.Z J. J4 


4-09-A9-1S A 
-|-VJZ.4Z. JJ.O 


1 S AO R 
1 J.OU £> 


jUoo 


\x/r^ 1 ("A/1 Q 1 ^ y 


1 n-s9-9n 
iu. jz.zu.oy 


1 A-ns-ns Q 
— io.uo.uj.y 


1 A 1A 
14. JO 


P/^ 1 O/IOS 1 SS9 
lU4Vo— IJJZ 


Vv I J iUJj— JJVJ 


1 n-ss- 1 77 

iU. J J. ij./i 


SS-1 Q-OS S 
— JJ. ly.UJ.O 


1 A %! 
14. JZ 


T 9S0 S9 RPA/I90'?8'? 
IjZJU JZ, rJl^iVl ZUJOJ 


wu iujj— zyu 


iU. J J.4U.U4 


90- 1 Q-S1 A 
Ly . ly. JJ.4 


1 S IS 
1 J. Jo 


\-X^ lujjz— zyuj 


wn 1 HQ? 
wu iujj uyz 


1 n-SS-AS A 1 
iU. J J.4J.4i 


0Q-10-SQ 1 
— . JU. jy . 1 


1 A IS R 
lO.Jo 15 


riEi lUJJ— U!7i4, r\j lUJJ— uyz 




UVSS-Sl SA 
iU. J J. J i . J4 


1 0S-9S-A/^ f\ 
T^Uo.Zo.40.0 


1 A SO R 
1 0. JU o 




Vv IJ iUJO— Jo4' 


iU. Jo.zu. ly 


1S-AA-9A S 
— Jo.44.ZO. J 


1 A OS 
14.VJO 


RF 10S8 ISA FTTVFT10S8 ^^87 
Ix 1 L lUJo — Jo4, E/U V £!, J IVJ Jo Jo / 


wn 1 ^'^S 1 9Q 

VV I J iujo— izy 


1 1 -01 ■ 1 9 9S 


11-1 A-A9 7 
— i J. 14. 4Z. / 


1 A 01 
14. VJ 


Fr'10S87 19SS pnioss 19Q 
1 lUJo / — iZJo, rKj lUJo izy 


uc; 1 1 ^9-l-^Q'^zl 

no iiv^ztv^^jh 


1 i .U4. JU. / O 


_i_nQ- 1 S-99 7 
tV^7. i o.ZZ. / 


1 6 40 B 


I>V I [\.. oUOo 


wn 1 1 09 1 s'? 


1 1 ■0A-A7 OS 


1 S-17- 1 S 9 
— i o. J / . i J.Z 


1 S OQ 

1 j.yy 


Fr* 1 1 091 1 S9 1 
1 A 1 i UZ J — i oZ 1 


T4*s 1 1 09-i-00'?9 


1 1 -OS- 1 S 11 
i i .UJ. i J. JJ 


4-00- 1 f\-lf\ 1 

i-UU. iO.ZO. J 


1 A 80 
14. oU 


(''sn*s's nn 1 97^ 


wn 1 1 o^ 0/1 y 


1 1 ■07-SQ OS 


nS-OQ-97 1 

— uj.uy.z / .J 


1 9 09 
IZ.VZ 


T P A79 00 1 n 1 A1 OSO 
O/Z— UUl, \J lOJ— UjU 


UQ 111 ^_i.ni9 1 


11-1 7-/1 A 1 C 
11.1/ .40. 1 o 


4-01-0/1-S1 1 
+UJ.U4.J1.J 


1 S AO R 
1J.4U 15 


Mr 11/ cnQQ /~;n 111 
dLjIv, oUoo, OU IJl 


wn 1 1 1 f.-^-CMt^ 


1 1 ■ 1 Q- 1 9 SS 
1 1 . ly. IZ. J J 


4-09-90-10 Q 
+UZ.ZU. JU. V 


1 A S7 
14. J / 


nn 1 11 v>n 1 1 1 A4-09/^ 

OU 1 J J, rO 1 1 lO+UZO 


TJT^ 1117 0999 

rlii i 1 i / — UZZZ 


11-1 Q-1/1 

1 1 . ly. J4.D0 


09-10-0A 1 
— UZ. JV.UO. J 


1 /I 9S R 
14. ZJ 15 


^(^n 1 1S"! 

^OU IDJ) 


\A/n 1 191J-91A 


1 1 -9/1 ■ 1 1 OC 
1 1 .Z4. 1 J.Uo 


4-9 1 -9 1 -1/1 C 
+Z1 .Zl . J4.0 


1/191 
14. ZJ 


n 1 9^A /IS T TJC 10/1 
IZU— 4J, l^rlo JU4 


\A/n 1 1 99 19/1 
WU ilZZ— jZ4 


1 1 -9/1 -IS A9 
1 1.Z4.JJ.DZ 


19-/1A-9S 7 
— JZ.40.Zj. / 


1 S SA 
1 J.oO 


F/"* 1 1 99 1 199Q 

liO iizzi— jzzy 


wn 1 1 9'^-i-1 SQ 


I 1 ■9f^- 1 Q 1 1 

I I .zo. ly. 1 1 


4-1 S-1Q-1 7 9 
+ 1 o. JV. 1 / .Z 


1 A 01 mn 

14. ui mc 


Pn 1191-1-1 so PFTll 9/^4-1 SI 
r^O 1 IZJ+loV, KIj, J 1 1 ZOi" 1 J 


T4F 1 1 9A-I-0 1 AA 


1 1 ■9^»-AQ 7A 
1 1 .Z0.4y. /4 


4-0 1 -97-S^^ A 
-r\} 1 .Z / .JO. 4 


1 f\ ^0 
lO. JU 


Rm^ cn^*; 


wn 1 1 9A 9Q1 

WU IIZ'4— ZVj 


I 1 ■97-OQ 19 

I I .Z 1 AJv .jL 


9Q-A0- 1 1 8 
— ZV.4U. 1 1 .o 


1 S 09 
1 J.UZ 


FP 1 1 9AA 9091 F*;O0A10 080 
ilV. 1 1Z40— ZVZJ, HoW U4 JV— UoU 


wn 1 1 9 A 01 s 

WU liZ4 Ulo 


1 1 ■97-91 11 
1 1 .Z / .Zl . J J 


09-08-17 7 
UZ.Uo. J / . / 


1 A A7 mn 

10.4/ mc 


PP 1 1 9A 010 *vn^*v 
rKJ 1 1Z4 UIV, oUoo 


wn 1 1 9 S 09 ^ 

W U i IZJ UZj 


1 1 ■9S- 1 A so 
1 1 .Zo. 14. JU 


09-S0-97 1 
UZ. JU.Z / .J 


1 S 19 R 
1 J.JZ 15 


Pnil9S 09A PFT119S 09S 
r\j 1 IZJ UZO, IvC. J 1 IZo UZJ 


wn 1 1 9S-I-1 7S 
W U 1 1 Z J + 1 / J 


I 1 ■9S- 1 S f^S 

I I .Zo. 1 J.Oo 


4-17-1 A-OA Q 
+ 1 / . 14.UO.V 


1 S QS 

1 J.yj 


Pn 1 1 9S4-1 7S 
r\j 1 1 Z J ~r 1 / J 


wn 1 1 1f, 999 
WU IIZO zzz 


I 1 ■9Q- 1 1 f\A 

I I .zy. 1 1 .04 


99-11-AA A 
— ZZ. JJ.44.4 


1 A 1 7 
lO. 1 / 


FP 1 1 9/^^^ 9917 
HO 1 IZOO ZZl / 


wn 1 1 9Q4-071 
W U 1 IZV+U / i 


1 1 ■19-01 SS 
1 1 . JZ.UJ. Jo 


1 OA-SS-07 Q 
+UO.J J.U / .7 


1 A QO mn 

14. yu mc 


pn 1 1 9Q4-079 
x^O llZy+U/Z 


\X/n 1 1 9Qj_1 
WU i IZVi" i Jj 


1 1 ■19-97 Af- 
1 1 . JZ.Z / .40 


4- 1 S- 1 7-9Q 1 

+ 1 J. 1 / .zy. 1 


1 A O/l mn 

14.U4 mc 


pn 1 1 9Q-i_ 1 SA 
l^O 1 izy+ 1 JO 


wn 1 110 1 9S 

W U 1 1 JU— 1 Z J 


1 1 -11- 1 Q so 

1 1 .J J. Vv.JXj 


19-AQ-Ol 9 

— iz.4y.ui .z 


1 S so 

1 J.JU 


Fr* 1 1 107 1 O'XO 
HO 1 1 JU / — 1 ZJZ 




1 1 -1Q-9S /19 

1 1 . jy.zj.4z 


4-11-/11-11 O 

+ 1 J.4J.1 l.U 


1 A oo R 
10. UU 15 


/ A 1 1 1 7\ 
yt\i 11/^ 


1 1 1^^-1.019^^ 


1 1 -1Q-9f^ (\A 

1 1 . jy.zo.04 


4-01-1 0-1 Q 7 

TUJ.iu.iy. / 


1 A 90 R 
lO.ZU 15 




"VX/^n 11/11 _i.077 
WU i i^i+U / / 


1 1 -/1 1-SQ /I S 

1 1 .4j. jy.4j 


4-07-9Q-0/1 7 
+U / .ZV.U4. / 


1 /I 1 1 R 
14. 1 1 l5 


P/~l 11/11 4-078 
r O 1141 +U / o 


WU i 14'+— Z'+O 


1 1 -/17-90 1 1 
1 1 .4 / .ZU. 1 J 


9/1 -S/1 -SA 7 
— Z4.J4. JO. / 


1 S 7 1 

1 J. / 1 


F/"* 1 1 /l/ie 9/11Q 
HO 1 144o— Z4Jo 




1 1 -A7-9S 1 1 
1 1 .4 / .ZJ. 1 J 


4-1 S-00-18 7 
+ 1 J.UU. Jo. / 


1 f\ 10 R 
lO.JU 15 


Rm^ cn*v^ 

1501S., oUoo 


wn 1 1 A'^-i.l 87 
W U i i 4- J -r i o / 


1 1 -AS-01 1 8 
1 1 .4o.UJ. 1 o 


4- 1 S-10-AA A 
+ 1 o. JU.40.0 


1 A 99 
14. ZZ 


pn 11AS4-1S8 PFTll A84-I 81 
j^O 1 14J + loo, RH J 1 14ot1oJ 


WU i 14 / +Zjj 


1 1 -S0-90 1 C 
1 1 . jU.ZU. 1 o 


4-9S- 1 C-19 A 
i-ZJ. 1 o. JZ.O 


1 S SS 

1 J.J J 


n 1 91 099 TJQ 1 /10A4_999Q 

izi— uzz, tij i4uo+zzzy 


\X/n 1 1/1Q_i.0^7 
WU i 14yi-UJ / 


1 1 -S 1 -S/1 9Q 

1 1 . J 1 . j4.zy 


4-OS-9G-1S 1 
i-Uj.Zo. Jo. J 


1 /I Q 1 mn 

14. yi mc 


T>r^ 1 1 /iQ-i-Ose Qncc 

1^0 1 14y+UJo, oUoo 


wn 1 1 so-1 SI 


1 1 5 XI 

1 l.^J. U.J / 


_1 S-1A-1A 8 


16.00 


Fr 1 1 507-1 51 9 


HE 1152-1244 


11:54:34.91 


-13:01:16.8 


15.81 B 




WD 1152-287 


11:54:45.82 


-29:00:40.7 


16.38 


EC 11522-2843 


HS 1153+1416 


11:55:59.76 


+ 14:00:13.3 


15.80 


(PB 3724) 


WD 1155-243 


11:57:33.65 


-24:39:27.9 


16.48 


EC 11550-2422 


WD 1159-098 


12:02:07.71 


-10:04:40.8 


15.97 mc 


HE 11 59-0947, LP734-006 


WD 1201-001 


12:03:47.53 


-00:23:11.8 


15.12 mc 


HE 1201-006, SDSS 





eff ; 






No. of spectra 


Remarks 


10017 

juy J / 


AfX 
4U 


7 so 1 
/ .oy 1 


000 

U.UUo 


9 

z 




9717S 
Z / J / J 


1 9A 
1Z4 


7 79S 
/ . / Zo 


018 
U.U 1 


1 

1 




1 Q0A8 


11 
JJ 


7 Q9S 

/ .yzj 


OOA 
U.UUO 


9 

z 




1 708 

Jl lyo 


9A 
ZO 


7 SAS 
/ .o4J 


OOA 
U.UUO 


9 
Z 




Zl JoO 


A1 
4J 


7 S7S 
/ .0 / J 


007 
U.UU / 


9 

z 




1 0/1 1 9 
io4iz 


zy 


SQ^ 
/.OOJ 


U.UUO 


9 
Z 




1 Q090 


S8 

Jo 


7 Q9A 

/.yzo 


01 
U.UlU 


1 
1 




1 /lAHl 

14693 


cc 

JJ 


"7 1A/1 

/.j64 


O.Olz 


1 
1 


UUs, iNUV(z) 


ns 1 "7 
J /ol / 


1 so 

i J / 


O A^O 

/.OjU 


01 
U.Ul / 


9 

z 




1 911S 
IZJ Jo 


1 S 
10 


7 OSS 

/.yj J 


OOA 
U.UU4 


1 

J 


lNoV(,Z_) 


zjjUz 


z / 


"7 0/1 C 


U.UU4 


1 

1 




9 1 1 1 "7 
zl J 1 / 


AO 

/ 


O O^O 

/. /jy 


U.UiU 


9 

Z 




99Q9/1 

zzyz4 


01 

yj 


10/1 

/. Jz4 


n ni 
U.Uiz 


9 

z 




1 171Q 
1 J / JV 


7/1 
/4 


7 7SA 
/ . / JO 


U.UiU 


9 

Z 




9 00 17 
ZUU J / 


01 
ZJ 


07A 
o.Z / 


U.UU4 


9 

z 




1 /I A9 1 
140Z1 


00 
ZU 


7 0S7 
/ .oJ / 


OO/l 
U.UU4 


9 
Z 


WOA/'/'l \ 
iNoVt^l ^ 


1 OAA/1 
1 U0O4 


1 (\ 
lU 


OAO 
o.UOo 


OOA 
U.UUO 


9 
Z 




ZZOZU 


01 


7 f\OA 

/ .oy4 


000 

u.uuy 


9 

z 




1 ASSA 
lOJ jO 


/IQ 

4y 


7 11 
/ .0 1 J 


001 1 
U.Ui 1 


9 

Z 




97Q/17 

z /y4 / 


OS 
ZJ 


7 000 

/ .oyo 


U.UVJ4 


9 

z 




ZJoVZ 


10 
JZ 


A^ 1 

o.Oj i 


U.UU J 


4 




1 AQA 1 
lOVOl 


cc 

JJ 


7 1A7 
/.JO/ 


0010 
U.UiZ 


■2 

J 


uus 


SOS7 
oUj / 


Q 




7 0S1 
/.oJl 


01 1 
U.Ul 1 


1 
J 




1 9A1 
IZOlU 


AO 

4y 


0/10 
O.Z4Z 


001 1 
U.Ui 1 


9 

Z 


INOV vJ_) 


1 SQO^ 

1 jyyj 


1 1 
1 1 


O^l 

/. /jJ 


n nno 
U.UUz 


9 

Z 




1 /1 9 AT 
14ZO/ 


10 

jy 


ono 

/. / uy 


U.UU / 


z 




19191 
IZIZI 


01 
ZJ 


00 s 

o.UUJ 


OOS 
U . UU J 


9 
Z 


n A\/ 

U/W 


1 /1"700 

14 /uy 


1A 

jO 


mo 

/.y /o 


U.UU J 


9 

z 




AQ9Q 

oyzy 


■7 
/ 


o inA 
/. JUO 


ni 1 
U.Ul 1 


9 

Z 




9 1 A"? 1 

zlO / 1 


IQ 
JO 


o^s 

/.OJJ 


A OOA 

U.UUO 


9 

Z 




SSI 9A 
JOlzO 


90S 
zUj 


7 /1O0 

/.4yo 


0010 
u.uiz 


9 
Z 




1 A9AA 
1OZ40 


IS 

JJ 


7 7/11 
/ . / 4J 


007 
U.UU / 


9 
Z 




Q1Q7 

y jy / 


A 



S OOQ 

o.uyy 


007 
U.UU / 


9 
Z 




91 O/l 9 

zjy4z 


A S 
4j 


7 AOS 

/.Ozo 


000 

u.uuy 


9 
Z 


uus 


1 1 7SS 

Jl /JJ 


1A 
JO 


S 1 SQ 

0. 1 jy 


ooe 

U.UUo 


9 

z 




A1 9 1 1 
Olzl J 


ASA 
4o4 


7 AOO 

/ .4yu 


O07 
U.Uz / 


9 
Z 




11818 
1 1 ol 


A 1 
41 


S OOQ 

o.uuy 


0010 
U.UIZ 


9 

z 


n A\/ 

U/W 


1 A SQO 

i4jyy 


IS 

Jj 


7 S11 
/ .oJ 1 


OOA 
U.UUO 


9 
Z 




1 "7^10 

1 / / jy 


1 A 

10 


s 000 
o.uzy 


A Am 
U.UU J 


9 

Z 




1 /I 1 1Q 
141 JO 


A1 
Ol 


Q 1/10 

o.j4z 


A AOO 

U.UUo 


9 

z 




zjyzi 


9 OA 
ZU4 


7 898 
/ -oZo 


008 
U.UZo 


1 

1 




1 1S10 
1 JjJU 


1 OA 

IzO 


OOA 

/.yzo 


A A 1 "7 
U.Ul / 


9 

Z 




A9/101 

0z4yj 


1/1 ^ 

j4j 


S^/1 
/.J j4 


A A 1 
U.Ulo 


1 
1 




10^00 

jUjUU 


/I 1 

41 


1 A 1 
/. 101 


A AAO 

U.uuy 


9 

z 




1 S1SS 

1 jjcSj 


^0 

jy 


O T71 
/. / / J 


A All 
U.Ul J 


9 

Z 




Z/lD/ 


oo 
z / 


OOS 

/. /yo 


A AA/I 
U.UU4 


9 

z 




OQl 


1 1 
i 1 


S H/IA 

O.U40 


A A 1 1 
U.Ul 1 


9 
Z 


iNUV(l J 


1 1 09 1 

1 lUzj 


1 

zl 


s n^o 
o.Uj / 


A A1 

U.Ulz 


■5 
J 


UAV 


191 19 

Izl JZ 


/19 

4z 


s nil 
O.UJ J 


A AAQ 
U.UUo 


9 

z 


F\ AA7 
UAV 


13126 


54 


7.780 


0.006 


2 




20620 


79 


7.628 


0.013 


1 




15553 


65 


7.785 


0.014 


2 




13831 


96 


7.888 


0.011 


2 




9261 


8 


8.537 


0.008 


2 




19853 


27 


8.295 


0.005 


2 





Ol 



I 

ft 

O 



o 
a- 



a. 



C/! 

B 

I- 

O 
S' 



a' 

Oo 



Table 1. Continued. 





Krtl^ZUUU ) 




nia.g(band) 


Aliases 


^eff 








No. of Spectra 


Remarks 


Vv IJ \.L\}L— LjL 


1 9-n^-9A sn 

IZ.Uj.ZO.oU 


91-11- 1 1 A 
— ZJ. JJ. 1 J.O 


1 9 7Q 

iz. /y 


f 1 9n9C 911 A 
C.\^ IZUZo— ZJIO 


SA1 '^ 
oD 1 J 


A 
4 


8 n/1 9 

O.U4Z 


onA 

U.UUD 


9 

z 




Vv \J vZXj^r — jLZ. 


1 o-nA-AT A1 


19-1A-11 8 
— JZ. J'4-. JJ.o 


1 J.OO 


FP19n49 1917 RF19n4 1917 
CK^ 1ZU4-Z— JZl /, rLCj IZAJH — JZl / 


9 1 9A1 
Z IZOJ 


41 


7 QQA 
/ .WO 


n nn7 
u.uu / 


9 
z 






1 9-nA-^A /II 


1 1-^1-^1 A 
— 1 J.J J.J J.O 


1 ^ ^9 

1 J.JZ 


P/"* 1 9n/ii 1 117 

UL. 1ZU4J— 1 J J / 


1 noiQ 
luyjy 


1 A 
ID 


8 1 on 
0. lyu 


ons 

U.UUo 


9 
Z 


iNL'V (,4_) 


trc 1 9fM_i.ni "nQ 


1 9-n7-9Q ^ 1 

iz.u / .zy.j 1 


j^m ■/19-^n A 

+U1 .4Z.JU.D 


1 A ^n 12 

10. JU D 




Z4 / jO 


SA 
OD 


7 7SS 

/ . / JJ 


01 1 
u.ui 1 


9 

z 




vv Vj IZU/— i J / 


19-1 n-nQ 1/1 
iz. lu.uy. j4 


1 A-nn-/in /i 

— 1D.UU.4U.4 


1 A 19 
10. JZ 


f 1 9n7^ 1 ^/ii 1 9n7 1 </i 1 

1j,V_ IZU/J— 1j4J, Hli IZU/ — lj4J 


1 A^^S'^ 

lOoOJ 


48 
45 


7 77S 

/ . / / J 


1 
u.u 1 u 


9 
Z 




\X/Fi 191 rt-L 1 /I n 


19-1 9-11 so 

iz. iz. J j.oy 


_!. 1 1-/1 A-9^ 1 
+ 1 J.40.ZJ. 1 


1 A A7 
14.0 / 




19 1 97 
JZIZ / 


1A 
JO 


A Q9/1 

o.yz4 


ons 

U.UUo 


9 
Z 


UUS 


^X7F\ 1 9 1 /I _L mo 


1 O- 1 A-^ 1 C/1 
lZ.10.jl.o4 


_i_n9-^Q-n/i Q 
+UZ.JO.U4. J 


1 < 17 
1 J. JZ 


T R^/i/i nAi cr^cc 
j44— UOJ, jUoo 


A979 
Oz /Z 


1 A 
14 


A 1 ^ 

o.y 1 J 


010 

U.UJU 


1 
1 




riri IZlJ+UZZ/ 


1 o- 1 on 
IZ. 1 /. jO.zU 


_i_n7- 1 n-/i ^ c 
+Uz. 1U.4J.O 


1 A 1^ T3 
10. Jj D 


(0Ui30 ) 


^OAOI 

jyoyi 


791 
/Zj 


7 ^0^ 


O/l 
U.U4U 


9 

z 




WU IZlo+UJo 


10-1Q-/11 1< 
IZ. 16.41. iJ 


+UJ.ZU.Z1 . / 


1 C O/l m/-> 

1 J.y4 ITIC 


t>/^ 1 7 1 A L niA CT~\CC 
r^O IZIO+UJO, ^iUoo 


1 AAPtA 
144U4 


J 


7 7AO 

/. /oy 


ono 

u.uuy 


9 

z 




WU IZl o— IVo 


1 T ■ O 1 ■ ("A7 1 ^ 
IZ.Zl.U/.jJ 


— ZU.U / .Uj. 1 


1 A 1^ 
1 O.J J 


T7/~'171Q^ 1 o^n 
nL. IZloj— lyjU 


Km 1 
JjUl J 


ol 


7 1 7 

/.y 1 z 


1 ^ 
U.UI J 


9 

z 




\x/T> 1 T)n 
WU \.LL\)—L^L 


1 T-Tl-n^ 1 7 
1Z.Z3.Uj. 1 / 


70-17-7C 

— zy. jz.zo.y 


1 ^ 70 

1 J. /y 


P/"* 1 77n/l 70 1 ^ 
nL. 1ZZU4— Zyij 


1 77n9 

1 / /Uz 


70 

zy 


/.oyu 


on^ 
U.UU J 


9 

Z 




riri IZZj+UUjo 


IZ.Zo.U/. /Z 


+UU. zz. ly.o 


1 ^ no T3 

ij.uy D 




01Q1 

yjoj 


c 

J 


Q no /I 

o.uy4 


oo^ 
U.UU J 


1 
J 




\X/T> 1 TOO ni o 

WU izzy— UIZ 


1 O-Q 1 -Q/l /I A 
1Z.J1.J4.40 


— Ul . JZ.Uo. J 


1 /I 7/1 

14.Z4 


uf 1 770 m 1 ^ cr^oc 
tic. LZZy—Ui 1 J, oUoo 


1 o^/in 
iyj4u 


7 1 
Zl 


7 ^nn 
/.jUU 


on /I 
U.UU4 


9 

z 




XKIW 1 9Tn TAS 
WU iZjU— jUo 


1 9-11-nn fn 

IZ. J J.UU.O / 


1 1 -ns-iA A 

— J 1 .Uo. JD.4 


1^81 
1 J.ol 


i9ini in^9 

lii^ IZJUJ — JUjZ 


997A/1 
ZZ / 04 


18 
Jo 


8 98n 
O.ZoU 


onA 
U.UUD 


9 
Z 




\X/T> 1 Tl 1 1/11 
WU 1Z31 — 141 


IZ. J J. JO.oV 


1 /I -7^ -HQ A 

— 14.Zj.Uo.0 


1 A 1 9 

10. Iz 


1 71 1 n 1 /inc 
nL. IZJIU— 14Uo 


1 77 1 7 
1 /Zl / 


1^ 

Jj 


7 071 

/.yzj 


007 

U.UU / 


9 

z 




1911 1 A/1 
WU iZjJ— i04 


1 9-1A- 1 A n9 
IZ. JO. 14. UZ 


1 A-/1 1 -^1 ^ 
— 10.41 .J J. J 


1 < 1 n 

1 J. lU 


f 1 911A 1 A9^ 
IZJJO— IOZj 


9/1 CQ9 

z4oyz 


11 
JJ 


8 907 
O.ZU / 


on/1 

U.UU4 


1 
J 




\A/T~V 1 91 A /IQ^ 
WU iZJO— 4VJ 


1 9-is-^n n9 

IZ. Jo. jU.UZ 


/lQ-/lC-ni 1 
—4y.40.Ul . 1 


1 1 OA 

1 j.yo 


T 197 1 8A T TT /I C 1 A 
L JZ/ — loO, 1^1 1 4ol0 


1 1 179 
1 1 J /Z 


1 9 
IZ 


8 7/11 
0. /4J 


on/1 

U.UU4 


9 
Z 


Fi A\/ 


\A/T~1 1917 n9S 
WU iZJ /— UZo 


1 9 -/in -no A A 
IZ. 4u.uy.oo 


m- 1 n- 1 /I G 

— UJ.1U.14.0 


1 ^ Q7 mr- 

1 J.y / rnc 


1917 n9Q QT^QQ 
r\j IZJ/— UZy, oUoo 


QQ1A 

yyjD 


1 1 
1 J 


8 /191 
0.4Z 1 


017 
u.uiz 


9 

z 




\\ n 1 94 1 4-91S 
WU IZM-l+ZJJ 


1 1-AA- 1 A S7 


4-91-1 A-1 n s 
+ZJ. 1*+. lU.o 


1 J. 1 mL 


Pni94l4-91S TRI/^ 
rKJ IZ'H-li-ZJJ, i^Jj 10 


zoyoz 


sn 

JU 


7 779 
/ . / /Z 


n nns 

U.UUo 


9 

z 




\X/T~1 1 9/1 1 (\\(\ 
WU iZ41— UlU 


1 9 -/l /I - 98 A A 
IZ. 44. Zo.OD 


1 - 1 G - ^ Q A 

— Ul . 1 o.jy.D 


1 A nn 

14.UU 


T>/^ 19/11 ("Mf^ QF^QQ 
1^0 1Z41— UlU, oUoo 


zj4jy 


9S 

Zj 


7 17Q 
/ . J /y 


n nni 

U.UU J 


9 
Z 


UUu 


TJQ 1 9/11_i_n 1 19 


1 9-/1 ^-IQ 9/1 
IZ. 4j. Jo. /4 


-lHI -1 A-1 a 1 
-rUl .10.10.1 


1 ^ An 12 

1 J.OU 15 


/"TTA/T ^ 1 7 T CFi A A ini A\ 
U iVl J 1 / ,l_.liU/\ 4 JU 10^ 


91 AAA 
Z1044 


A'^ 
Oj 


7 8 17 
/.Ol / 


n ni n 
u.uiu 


9 
Z 




Wn 1 9AA 1 9^ 


IZ.H- / .ZO.OO 


1 9-48-49 n 

iZ.4-o.'+Z.U 


1 4 7A 
14-. /U 


PP 1 944S 1 919 
izt*+o — IZJZ 


1 1490 

i jH-zy 


1Q 
JV 


7 Q98 

/ .vzo 


n nn'^ 

U.UU J 


9 

z 




1 9/17 1 1 in 
rlii 1 Z4 / — i 1 JU 


1 9-/lQ-^/l 9A 
lZ.4y.j4. ZD 


1 1 -/17-nn 9 

— 1 1 .4 / .UU.Z 


1 A 7/1 12 
14. /4 D 




9S 1 1 n 

Zo 1 lU 


A9 
OZ 


7 8 /in 

/ .04U 


n ni 1 
u.ui 1 


9 
Z 




lie lZ4oV— Z/jU 


1 9-^ 1 -/i 1 nc 

IZ. J 1 .4 1 .Uo 


9C-nA-/l c c 
— Zo.U0.4o.o 


1 A 99 

10. ZZ 




A1 n/1 ^ 

1U4J 


A SO 

4jy 


7 A78 
/ .OZo 


n n9i 

U.UZJ 


9 

z 




rli lZ4y+U4ZO 


IZ. jz. 1 J. ly 


] H/l ■ \ (\-A'2 n 
+U4. 1U.4J.U 


1 ^ Qn 13 
1 J.oU D 


/ no /1 1n/l^ 
(rli 4JU4J 


I 1 1Q7 

I I Joz 


1 

ly 


Q 070 

o.uzy 


n noo 

U.uuy 


9 
Z 


UAV 


\A/ri i9/io_i_iAn 

WU iZ4V+iOU 


1 9-^9- 17 1^ 
IZ. JZ. 1 / . 1 J 


-L. 1 ^-/l/l -/II /I 

-r 1 J.44.4J.4 


1 A A1 
14. OJ 


r^n 1 ^n cncc 

OU IjU, oUoo 


9<7Q9 

zj /yz 


A n 

4U 


7 91/1 
/ .Z14 


OOA 
U.UUD 


9 

z 




\A/ri 1 9/tQ_i_ 1 C9 
WU iZ4V+ioZ 


1 9-^9-91 1/1 
1Z.JZ.ZJ.j4 


-1. 1 7-^A-^1 Q 
-r 1 / .JO.J j.y 


1 ^ /I C 
1 J.4o 


OU 1 J 1 


1 Q01 1 
lyy 1 1 


9S 

Zj 


7 79Q 

/ . / zy 


OO/l 
U.UU4 


9 
Z 




ut; lo^o mn9 
rlii IZjZ— UZUz 


1 7-^/1 -^Q 1 n 
IZ. j4. JO. lU 


m- 1 Q-1A 7 
— UZ.lo.JO. / 


1 A <n 13 
10. jU D 


(15Lrlv, jUoo ) 


1 ^01 /I 
1 jyj4 


A/1 
04 


7 QOA 

/.oUO 


001^ 
U.UI J 


9 

z 




WU 1Zj4+ZZj 


IZ. J /.UZ. JJ 


_L 77-ni -^7 7 

+ZZ.U1 .JZ. / 


1 J.JJ 


r^r> 1 ^1 RRA^QQAii cr^oc 
LrU IjJ, Dx^iVl ooOl 1, oUoo 


10^17 

jyj J / 


/t7 
4Z 


7 ^C7 
/.JO / 


oo< 
U.UU J 


9 

z 




1 9<T_i_n/17 

WU IZD /+U4 / 


1 7-^o-^n 1^ 
IZ.jy.jU.Jj 


_i_n/l -1 1 -7 A A 

+U4.J1.Z0.0 


1 A 00 

14. yy 


r^T~\7A7 T R^^A CT^CQ 

LrU ZD/, LrjjO— UJj, oUoo 


7 1 7<0 

Zl /jy 


19 

Jz 


7 O/IO 

/.y4y 


oo< 
U.UU J 


9 

Z 




"VX/^T> 1 9<7_i.ni9 
W U i Z J / -r\}jL 


1 9-^Q-^A AO 

IZ. jy. jo.oy 


+UZ.J j.jO.Z 


1 ^ An T3 
IJ.OU 15 


Tin 1 9^74_ni9 RR AAO] <ZT\Q<Z 
r\j IZj /tUJZ, rD '¥\Z.l, oUoo 


1 7^70 
I ID ly 


94 
Z4 


7 814 
/ .0 14 


ons 

U.UU J 


9 

Z 




UP 19^S_i.m91 


1 1 ■ ("^ 1 ■ 1 

1 J.Ul . lU.JU 


_i.ni -n7-iQ Q 
+ui.u/.jy.y 


1 A /19 T3 
10. 4Z 15 


/QT^CQ 91\/r A CC\ 
(^oUoo, ZiVl/\00_^ 


1 1 9'nQ 
1 IZJO 


99 

ZZ 


7 Q/IA 
/ .y40 


0011 

U.UU 


9 
Z 


T~l A\7 


\kiT\ 1 inn HQS 
WU iJULf— uyo 


1 i-ni ■ 1 A 77 
1 j.uj. 10. / / 


1 n-no- 1 9 ^ 
— lu.uy.iz.j 


1 A 9^ T3 
10. Zj 15 


1 inn noo 
r\j 1 juu— uyy 


1 '\197 
1 JJZ / 


A1 
OJ 


8 1/11 
0. 14J 


ons 

U.UUo 


9 

z 


iNU V 


Tjc 1 in^_Lnn9Q 


1 1 -nS -90 «7 
1 J.Uo.ZU.o / 


I nn-1 i-in '^ 

+UU.1 J.JU.J 


1 A 9n R 
10. ZU 15 


dLtJv, oUoo 


1 479 '^ 
14 / Zj 


CI 

Jl 


7 84A 
/.o40 


n nn8 

U.UUo 


9 
Z 




ur; 1 in7 nn^Q 


1 1 -nQ'/l 1 A7 

1 j.uy.4 1 .0 / 


ni - 1 ^-n^ Q 
— ui.ij.uj.y 


1 < 79 12 

1 J. /Z 15 




1 S 1 Q1 

loiyi 


4'^ 
4j 


7 007 

/ .yu / 


n nno 
u.uuy 


9 
Z 






11-11 -n^* C\f\ 

i J. i 1 .UO.UD 


4-1 ^^-11 -ni A 

+ 10. J 1 .UJ.'^- 


1 c cn R 

i J.JU 15 




iU /Z / 


1 J 


8 949 
O.Z^Z 


n ni 1 

U.Ui i 


9 

z 


iNVJ V 


\A/T~v 1 mc ini 

WU iJUcS— JUi 


1 1- 1 1 ■ 1 7 ^9 
1 J. 1 1 . 1 / .jZ 


in-9^-^7 A 
— JU.Zj.J / .0 


1^11 
1 J. 1 1 


T^n 1 mfi^ mm 

CX^ IJUoJ— JUIU 


14499 
144ZZ 


11 
JJ 


7 8 00 

/.oyy 


n nn/i 

U.UU4 


9 
Z 




tip 1 1 1 n mi7 


11-1 1 ■9« 1^ 
1 J. 1 J.Zo. Jj 


ni-^i- 1 7 
— uj.j J. ly. / 


1 A 1 1 T3 
1 O.J 1 15 




1 SQ41 
loy4J 


71 
/J 


7 89S 
/.oZj 


n ni 1 

U.UU 


1 
1 




\x/T> 1 Q 1 n in^ 
WU 1 J lU— 3Uj 


1 1 ■ 1 1 ■ /1 1 ^ (1 

1 J. 1 j.4i.jy 


in-^ 1 -Tj 7 
— JU.J 1 . JJ. / 


14. 4o 


T^n 111 no ini^ 
nL. IJluy— JUJj 


9nK1 
ZUJjJ 


99 
ZZ 


7 810 

/.oiy 


n no/i 
U.UU4 


J 




P/"' 1 1 1 91 9^91 
liL. iJiZJ— ZjZj 


11-1 ^-m Q/1 
1 J. 1 j.uj.y4 


9^-iQ-ni n 
— zj. jy.ui .u 


1 ^ AO 

1 j.oy 




7'\4A1 
/ J40J 


89'^ 

oZj 


7 AS9 
/.OoZ 


n n97 
u.uz / 


1 
1 




\X/T> 1 Q 1 /I 1^1 

WU 1j14— Ijj 


11-1 A'/ll <0 

1 J. io.4j.jy 


— 1 j.Jj.j!5. / 


1 A QA 

14. oO 


R/~'iii/in i<9n T uo 971 9 
liC 1 J 14U— 1 JzU, Lrlo Z / 1 Z 


1 A1 <9 
101 JZ 


9^ 

ZJ 


7 77n 
/ . / ZU 


n nn^ 
U.UU J 


J 




^X/T^ 1 Q 1 /I 
WU 1 jl4— UO / 


11-1 7- 10 /lA 
1 J.l /.l0.40 


nA-<Q-9Q 1 

— uo.jy.zo. 1 


1 < 07 12 
1 J.O / 15 


Rl^ 111/1 nA7 

FLi 1 J14— UO/ 


1 AC19 


<9 

JZ 


7 Q/17 
/.o4 / 


n n 1 1 
U.UI 1 


9 

Z 




trc 111^ 11 n^ 


11-1 7-/17 9Q 

1 J. 1 / .4 / .zy 


11-91 -nA 9 
— 1 l.Zl.UO.Z 


1 < 7A 12 

1 J. /O 15 




yuo/ 


/ 


8 1 01 
0. lUJ 


n nno 
u.uuy 


9 
Z 




xx/F\ 1 m ^1/1 
WU 1 JZJ— J 14 


1 1-7A-no A7 

1 j.zo.uy.oz 


^ 1 ■/! 1 -17 

—J 1 .41 . J /.y 


1 A An 
14. OU 


T 9<Q /lA T 9C7 /IT 
UZjo— 40, i-. /— 4/ 


1 OK7 

lyjj / 


99 
ZZ 


7 7A^ 

/. / Oj 


n no/1 
U.UU4 


9 

z 




uiu ii9< no^/i 


1 1 ■ 7 Q ■ 9 Q on 
1 j.zo.zj.yu 


— uy.uy.jj.u 


1 ^ 1 /I R 

1 J. 14 15 




1 7m 1 
1 /Uzl 


1 A 

10 


7 8 1 n 
/.olU 


n no/i 
U.UU4 


9 

z 




UlU 1 19 A (\C\A 1 

rlt, UZd— UU41 


1 1-90-9/1 AO 

1 j.zy.z4.Dy 


nn-^ A-ziQ 
— UU.j0.4J.y 


1 A 77 12 

10. z / 15 




1 Q A7 1 
loO / 1 


CC 

JJ 


7 Q/l 1 
/.041 


n n 1 1 
U.UI 1 


9 

z 




^X7F\ 1 19A 9^/^ 
WU 1 jZD— zJO 


1 1-90-9/1 09 

1 j.zy.z4.yz 


91-^7- 1 Q 1 
— ZJ.jZ.lo.l 


1 ^ 07 

1 J.y / 


I ; / 1 n/T/; 711A 
ex. IJZOO— zJJo 


1 lono 
1 JoUo 


OJ 


7 01 

/.yiy 


n n 1 n 
U.UIU 


9 

z 




XX/T^ 1 19T noi 

WU 1 jZ /— Uo-5 


1 J.JU.l J.Jo 


nc-Q/1 -in 7 
— Uo. J4. JU.Z 


17 11 
IZ.Jl 


nv A f\<Q D p» n7T^iAi9 
ijU14— UDo, dJJ— U/JJJOJz 


1 /I AOO 

i4oyy 


Q 




7 7Q1 

/. /y 1 


n oni 
U.UUl 


J 




n.i_j UZ.O v/jjj 


1 1-11 -90 01 

1 J. J 1 .i-\).\)J> 


W J . JLJ. JZ..*+ 


16 34 B 




36420 


137 


7 872 


0.020 


2 




WD 1328-152 


13:31:34.82 


-15:30:48.0 


15.49 


EC 13288-1515,HE 1328-1515 


61253 


285 


7.719 


0.015 


2 




WD 1330+036 


13:33:17.80 


+03:21:00.2 


15.86 


GD269, BPM 89123, SDSS 


17408 


26 


7.831 


0.005 


2 




WD 1332-229 


13:35:10.47 


-23:10:38.3 


16.30 


EC 13324-2255 


20264 


49 


7.859 


0.008 


2 




HS 1334+0701 


13:36:33.67 


+06:46:26.8 


15.00 B 




16891 


43 


7.270 


0.009 


2 


DDs 


WD 1334-160 


13:36:59.29 


-16:19:44.1 


15.32 


EC 13342-1604, L0762-021 


18653 


21 


8.316 


0.004 


2 




WD 1334-678 


13:38:08.11 


-68:04:37.4 


15.57 


L 106-73, LHS2769 


8769 


8 


7.929 


0.012 


2 





Ol 



I 

ft 

O 



o 
a- 



a. 



C/! 

B 

I- 

O 
S' 



a' 



Table 1. Continued. 





D A ('7fWVU 
K/\^ZVAAJ ) 




mag (band) 


Aliases 


^eff L^l 


rr(T ^\ ri^l 

eff ; L^i 




''-'"{log 


No. of Spectra 


Remarks 


l-JTJ 1 nil 9 


1 1 -IC -77 77 
1 j.Jo.ZZ. /Z 


ni-/17- 1 Q ^ 
— U3.4 / . ly. J 


1 A /17 R 
ID. 4/ D 




7ni ss 

ZU 1 oo 


7^ 

/ J 


Q /i7n 

0.4 /U 


n n 1 1 

U.U 13 


7 

Z 






1 1-/1 1 -77 A1 
1 J. 4 1 .Z / .OJ 


j_n7-^7-7Q ^ 

+u / .jz.zy. J 


1 A nn TJ 

ID.UU 15 




7/1 /I /in 

Z444U 


1 SG 
loo 


7 A/1Q 
/ .D4y 


n n7/i 

U.UZ4 


1 
1 




trc 1 i/in n^Tfi 
rlii ij'+u— UjjU 


11-/11-17 SS 
1 J.4J. 1 / .oo 


n^-/i^-i^ c 

— Uj.4j.3j.o 


1 A /in TJ 

1D.4U D 




3zy30 


Izll 
141 


7 Q 1 1 

/ .y 1 1 


n n7/i 

U.UZ4 


7 

Z 




\\fT'\ 1 1/10 017 


1 J.4J.40.JO 


71- ^7-1 1 n 

— Z3.J / . 1 1 .U 


1 A HA 
ID.UD 


P/"* 1 1/170 71/17 
lj,V_ 134Zy— Z34Z 


luyoo 


1 Q 

ly 


s no 7 
o.uyz 


n n 1 1 

U.U 1 1 


7 

Z 


UAV 


\A/T~V 1 1/1 /I _i_ 1 HA 


1 1-/17-7/1 /I ^ 
1 J. 4 / .Z4.4J 


_!. 1 n-7 1 -lA A 
+ lU.Zl .30.0 


1 j.Uo 


nAi n^/1 t uq 7snn 

LjU03— Uj4, LHo ZoUU 


04oU 


/ 


7 n7Q 

/ .u /y 


n n 1 ^ 

U.U 1 J 


7 

Z 




\X/T> 1 1/1 C 071 

WU 1 J4o— Z/j 


11-^1 -77 Q/1 

1 j.j1.zz.o4 


77-11-^Q 1 

— z/. 33. jy.i 


1 j.UU 


TRC/IA ^1 T T"T ^ 1 Q 7 
L.r o4D— j3, 1^1 1 j36Z 


QQK 

yo3j 


y 


Q niQ 
o.U3y 


n nnc 
U.UUo 


3 




\X/T> 1 1 /to 1 1 /I /I 


1 1-^1 /I HA 

1 j.j1.j4.UO 


j_ 1 /I -HQ-zl/l 7 

+ 14.Uy.44.z 


1 ^ 1/1 

1 J.34 


Tif 1 1 /I Q [ 11/1 T3R /I 1 1 7 

134y+l 14, x^rS 41 1 / 


1 AQ7< 

iDyzj 


7Q 
ZO 


7 A/17 
/.D4Z 


n nnA 
U.UUD 


z 


uua 


\s/^"r\ 1 1 on 
WL) i jjo— zJi 


li.jy.u/.y / 


71 .11 .7 O 7 

— 23.33. zo. / 


14.96 


P/"" II^AI 7110 

r,L. 13jD3— z31o 


9498 


D 


8.100 


0.007 


2 




\X/T> 1 /I n 1 1/17 

WU 14U1 — 14/ 


1 /I -ni-^T 1 A 
14.U3. J /.ID 


1 ^-ni ■ 1 n /I 
— 1 j.Ul . 1U.4 


1 ^ A7 
1 j.D / 


p/"* 1 /in 1 7 1 /I /I A 
nL. 14U1Z— 144D 


I 1 7AQ 

I I /Do 


71 

z3 


Q non 
o.UoU 


n nnc 
U.UUo 


z 


T^ AA7 

UAV 


\x/T> 1 /ini n77 
WU 14UJ— U / / 


1 /I -flA-A/l Q A 
14.UO.U4.60 


— U/.J0.31.U 


1 ^ Q7 
1 J.OZ 


D/"* i/ini n77 PT r\7Tj Ti /iHA mo 
rO 14U3— U/ /,11U ViiJ14UO— U/.y 


/1QA11 

4yU33 


7<1 

zj3 


7 1 n 
/.olU 


n n 1 7 
U.Ul / 


z 




\X/T~\ 1/11 n_i_ 1 

WU 141U+10O 


1/1-1 7-77 QO 

14. Iz.z /.oy 


_i 1 A-1^-/1A ^ 

+ 1D.3J.4U.J 


1 ^ 7n la 
1 J. /U 15 


T R /1 1Q 1Q7 

43y— 3o / 


7 1 171 


/I A 
4U 


7 7^A 

/. / jD 


n nm 
U.UU / 


z 




1/11 n_i_nQnQ 
Ho 141U+UoUy 


1/1-1 1-nA ^ A 
14. 13. Uo. JO 


-r\) 1 .JJ.2.0.J 


1 j.jU 15 




1 A7 1 7 

IDzl / 


1/17 

14z 


Q i7n 
6.3 /U 


n n7n 
U.UZU 


z 




^X/T^ 1/11 1_i_1K 

WU 141 1 + 1 jj 


1/1-1 1-^ Q 77 

14. 13. JO. zz 


I 1 1- 1 Q- 1 O 1 

+ 13. ly. iy.3 


1 A 7n 
ID. zU 


TTC 10A0 


1 C^A7 

IojDz 


cc 

JJ 


Q 1 no 
6. lUo 


n ni 1 
U.Ul 1 


z 




"\X/^T> 1/117 1 flQ 

WU 141Z— luy 


1 /I - 1 ^ - (Yl 7 ^ 
14. 1 J.U / . / J 


1 1 -HQ -7 /I 7 

— 1 1 .uy.z4.z 


1 ^ QA mo 

ij.oo mc 




7A77A 
ZOZZO 


^7 

JZ 


7 81/1 
/ .0 14 


n nn7 

U.UU / 


7 
Z 




uiu 1/111 i_nm 1 
rlt, 141 J+UUzl 


1/1-1 A-nn 7 1 
14. lO.UU.zl 


+uu.u/.jy.3 


1 A ni 
ID. U3 




^ A^AA 
14j44 


Q 1 

ol 


Q 1 1 /I 
O.l 14 


n ni 1 
U.Ul 1 


z 




UP 1/11/1 nc/1 c 

rilj, 1414— Uo4o 


1/1-1 A-^7 n7 

14. lO. jZ.U / 


nQ-n7-ni g 
— uy.uz.U3.o 


1 A 1 ^ R 
ID. 1 J 15 




QC71 
yoZ3 


/ 


7 SA7 
/ .oO / 


n ni n 
u.uiu 


7 
Z 


uua 


\A/T~1 1 /I 1 c ncQ 
WU 141o— Uoo 


1 /I -7n-^/1 S7 
14.ZU. j4.oZ 


— uy.uj.Uo. / 


1 ^ 1A 
1 J.3D 


n 1 7/1 n7A 

Lj 1Z4— UZO 


SAni 
oUU3 


1 A 
lU 


7 Q1 1 

/ .y 1 1 


n ni 1 

U.U13 


7 
Z 




\\/T\ 1/170 7/1/1 
WU 14ZU— Z44 


1 /I -71-7A 7^ 
14.Z3.ZD.Zj 


7/1 ■/11-7Q A 
— Z4.43.Zy.4 


1 A 7A 
1D.Z4 


P/"* 1/17n^ 7/17Q 
liL. 14ZUJ— Z4Zy 


7nQ1 7 

zuy 1 / 


/I A 
4U 


8 1 ^Q 

o. 1 jy 


n nn7 

U.UU / 


7 
Z 




\X/T~1 1/177_i_nQ^ 
WU 14ZZ+UVJ 


1 /I -7/1 -1Q 7/1 
14.Z4.3y.Z4 


j_nQ- 1 7-177 

+uy. 1 / . iz. / 


1 A 17 
14. 3Z 


(iT^ 1 A< Til 7/1 ni n 

KjD IDj, L 1 1Z4— UlU 


1 'IC'IC 

IZJZJ 


7 1 

Z 1 


7 Q 1 7 

/.yi / 


n nn7 

U.UU / 


7 
Z 


U/W 


WIV\ 1 /IT A 77A 
WU 14Z0— Z/O 


1 /I -7Q-77 IS 

14. zy.z / .3o 


77-^ 1 -m 1 

— Z / . J 1 .Ul .3 


1 ^ Q7 

1 j.yz 


JiL- 14ZDJ— Z/3/ 


1 sns7 

loUo / 


7S 

Zo 


7 AA 1 
/ .DO 1 


n nnA 

U.UUO 


7 
Z 




T4F 1 A7Q 0141 


1 4-17-ni 1 S 


Uj.jO. J / .o 


1 ^ Q/1 R 
lJ.o4 15 




1 1 1 QQ 

1 i lyy 


77 
Z / 


8 {^A 1 
o.U'4- 1 


A ni 

U.Ui J 


7 

Z 




1 AlO-i-l 11Q 


14-. j3.Uj.4- / 


4-1 1-7^^-1'? A 
+ 13.Z0.3Z.'+ 


1 A 1 n R 
ID. lU 15 




1 noi 7 

iUUlZ 


1 7 
IZ 


8 171 
o. JZ 1 


A A1 A 
U.U 1*4 


7 

Z 




\A/T~V 1/17^ Q 1 1 
W U 1 4Z J — oil 


1 /I -11-ns Q7 
14.33.Uo.yZ 


Q 1 ■7n- 1 7 A 
— o 1 .ZU. IZ.O 


1 1 7^ 

1 3. / J 


TIO 7 RPAA nn7Q/1 
1^ ly— Z, 15riVlUU/o4 


1 7nAO 

1 zuoy 


1 7 
1 / 


7 Q 1 A 

/ .y ID 


A Am 

U.UU3 


7 
Z 


U/W 


wiT\ i/ih_l1^i 

WU 14j 1 -r 1 J J 


1 /I -1/1 -HA QO 
14.34.UD.oU 


_L 1 ^-nc- 1 7 Q 
+ 1 j.uo. 1 / .y 


1 ^ sn R 

1 J.oU 15 


TJQ 1 /I1 1 _i_ 1 ^7 1 Pr^ 1 /1 1 1 _i_1 ^1 
rlo 1431 + IjZI, 1431 + 1J3 


1 10/1 1 

1 3y4i 


77 
/Z 


7 881 
/ .oo3 


n nns 

U.UUo 


7 
Z 


IMOA/"/' 1 \ 
iN\JV(,l ^ 


1 /1 17 ] 1 /I /I 1 
rio 143Z+ 1441 


1 /I -1^ -7^ 
14.3j.ZU.5j 


1 1 /I ■7C-/1 1 1 

+ 14.zo.41 .3 


1 A nn R 
ID.UU 15 


15Lj1v, oUoo, OU ID/ 


1 A7n/i 
lDzU4 


/17 

4z 


7 7/1 8 
/. /46 


n nno 

u.uuy 


Z 




\X7r> \ A1.A 771 

WU 1434— ZZJ 


1 A -in ■ 1 A 7/1 

14.3 / .m-. 


7 7 ■ 1 1 ■ 1 A ("A 

— zz. 31. ID. U 


1 A 17 
ID. 3 / 


P/"" 1 A'XAI 77 1 Q 

14343— zzl 


77AQn 

z /Dyu 


1 1Q 

13o 


7 17/1 
/.3 /4 


n n7 1 
U.UZl 


1 
1 




TJF 1 /i/f 1 nn/t7 
rll:!. 1441— UU4/ 


] A-AA -11 S^ 
14. 44. 33. OJ 


— uu.jy.jy. J 


1 A /in R 

1D.4U 15 




1 ^77^ 

1 J / / J 


77 
/Z 


8 n7^ 

O.UZj 


n ni /I 

U.U14 


z 




IJC \ AAI \ (\A ^A 

r\o 144 / +U4j4 


1 /I -^n-no o 1 

i4.ju.uy.y 1 


_i_n/i -/1 1 -/I ^ 7 
+U4.41.4J. / 


1 ^ An R 
1 j.DU 15 




1 1Q7A 

13yzD 


1Q 

3o 


7 87n 

/.oZU 


n nn^ 
U.UU J 


z 




\x/r> 1 /I /t c 1 m7 
WU 144o+U / / 


1 /I -^n-/iQ /I A 
14. jU.4y.4D 


_i_m-ii-i7 Q 
+U/.33.3z.y 


1 ^ /1A 

lj.4D 


1 1A n77 T D ^ A 1 nil 
Lr 13D— Uzz, l^r^ jDI— U13 


1 /1Q7 1 

i4yzi 


1A 

3U 


7 AQA 

/.DoD 


n nnA 
U.UUD 


z 




\X/T> 1 /I /I O i 1 AC 

WU 144y+ loo 


1 /I -^7- 1 1 17 

14. JZ. 11.3/ 


+ 1D.30.U3.J 


1^/1/1 
1 J.44 


R/"* 1 /1/1Q_i_ 1 AQ 

r^O 144y+lDo 


771/1 A 

ZZ34D 


/I A 

4D 


7 7Q< 

/. /OJ 


n nn7 
U.UU / 


z 




WJT^ 1/1^1 -lHAA 
WU 14JH-UUD 


1 /I -^1-^n /I G 

14. j3. jU.4o 


j_r^n-7^-7Q 1 
+uu.zj.zy.3 


1 ^ 1 Q 
1 J. ly 


r^T\ 171 nR 7Q7 QDCC 
KjD 1/3, OK zy / , oUOO 


Zj4o3 


1 1 
3 1 


7 8Q1 

/.oyi 


n nn/1 

U.UU4 


7 
Z 




WfT^ 1 /I ^7 ncA 
WU 14j / — VJoO 


1 /I -^Q-^7 QQ 

14. jy. jz.yy 


nC-/IQ-7Q ^ 
—U0.4y.zy. J 


1 ^ 77 

1 J. / / 


T!C 1 /I ^77 nci7 Tir\ 1 /I S7 AQA 
li^_ 14 J /Z— Uo3 /, r\J 14j / — UoD 


71 AzlS 
Z144o 


^/1 
j4 


7 Q1 7 

/ .y 1 / 


A AAQ 

u.uuy 


7 
Z 




WJT^ 1 ^on 1 7n 

WU ljUU— 1 /u 


1 ^-ni- 1 /I /I ^ 

1 J.U3. 14. 4j 


17-11 -^A 7 
— 1 / . 1 1 .JD. / 


1 ^ 77 

1 J.Z / 


p/"" 1 ^nn/1 1 7nn 

ljUU4— 1 /UU 


1 1 7<7 

31 / J / 


71 

Z3 


7 Q7A 

/.yzD 


A An'^ 

U.UU J 


7 
Z 




\x/T~v 1 ^ni -i.ni7 

WU iJUl+UJZ 


1 ^-fl/i - 71 Q7 
1 j.U4.Z3.yZ 


_i.ni-n7-in ^ 

i-U3.UZ.3U. J 


1 ^ /II mr- 

ij.43 rnc 


T>/^ 1 ^ni _i_ni7 


1 /1 7/1 1 
14 /41 


^A 

jU 


7 Q17 

/.y3z 


A An7 
U.UU / 


7 
Z 




\A/T~\ 1 ^ni noi 
WU ijyJo—yjyj 


1 ^-riA- 1 Q /1/1 

1 j.UD. iy.44 


nQ-in-7n q 
— uy.3u.zu.y 


1 ^ 1 '^ 
1 J. 1 J 


P/"* 1 ^niA noi s 
rlL. 1jU30— uyio 


1 7AS 1 
IZDo 1 


7A 
ZU 


8 ni7 

6.U3Z 


A An'^ 

U.UU J 


7 

Z 




~WJT^ 1 ^07_i.770 
WU 1 jU / +ZZU 


1 ^-flQ-IQ QQ 

1 j.uy.3y.yy 


+Z1 .JU. 1 J. J 


1 ^ nn R 

IJ.UU 15 


T>/^ 1 ^n7j_77n 

rKJ iJU/i-ZZU 


1 QQ77 

lyo /Z 


77 
Z / 


7 7/1^ 
/ . / 4j 


A AA'^ 
U.UU J 


3 




"\A/T> 1 ^07_i.071 
WU 1JU/+UZ1 


1 ^-flQ-^A QS 

1 j.uy. jD.yo 


+U1 .jD.U / .J 


1 A /1Q 

iD.4y 


T>/^ 1 ^n7_i_n7 1 QT^QQ 
rKJ 1JU/+UZ1, oUoo 


7n777 


A7 
/ 


7 7QA 

/. /yo 


A AI 7 
U.UIZ 


1 

1 




WU 1 JVJ / — lUj 


1^-1 n-7Q f\Q 

1 J. lu.zy.uo 


1 n-/i ^- 1 Q c 
— 1U.4J. 1 y.o 


1^/17 
1 J.4Z 


r^n 1 7A 

KJlJ 1 /D 


1 nAAi 

1UU03 


Q 
O 


7 A^^l 
/.D03 


A Ans 

U.UUo 


7 
Z 


IN U V 1 ^ 


Ut; 1 < 1 1 H/l A Q 

riii 1 J 1 1 ■-U44o 


1 < - 1 /I - 1 7 Q7 

1 J. 14. iz.y / 


f\A -^O-ll 

— U4.jy.33.y 


1 ^ /t 1 R 
1j.41 15 


tTyf 1^11 n/1 c\ 
\r\j 1j1 1— U4o) 


jUoyy 


1 7A 

IzD 


7 /1/17 
/.44/ 


n nno 

U.uuy 


/I 
4 


UUS 


"\X/^T> 1^11 _i.onQ 

w u 1 J 1 1 +uuy 


1^-1/1-71 11 
1 J. 14.Z1 .3 1 


_i.An-/17-^7 1 
+UU.4 / .jZ.3 


1 ^ S7 
1 J.o / 


T>/^ 1^11 j_nnO T R 7AQ 

i^o 1 J 1 1 i-uuy, /oy 


7 Q A/11 
ZoU'H-l 


Aft 
4o 


7 877 
/ .oZZ 


A AAQ 

U.uuy 


7 
Z 




1 < 1 ^ 1 A/1 
WU 1 jl J— 1d4 


lj.l6.3j.U/ 


1 A-17-7Q 7 

— ID. 3 /.zy.z 


1 A ni 
ID. U3 


P/~' 1 < 1 <7 1 A7 A 

cX. Ijlj/ — IDzD 


1 /17/1 Q 
14z4o 


A7 

Dz 


7 QAQ 

/.yDy 


n nm 
U.UU3 


Z 




trc 1^1 7_i.nQ 1 A 

tiO IJl /+Uol4 


1 J.ZU.UD.UU 


_i.nc-ni-77 A 

+Uo.U3.z/.4 


1 ^ Qn R 
1 j.yu 15 


dOJv, oUoo 


144y4 


AA 
44 


7 7A1 
/ . /O 1 


n nns 

U.UUo 


7 
Z 




UP 1 ^ 1 Q ni/i/i 
rlrl Ijlo— Uj44 


1 ^-7n-/i A ni 

1 J.ZU.4D.U3 


— U3.j4.jZ.Z 


1 A ni R 

1D.U3 15 




7S4Q1 
Zo4y3 


^A 

jU 


7 8n8 


n nno 
u.uuy 


7 
Z 




utj 1 < 1 Q nn7 A 
rlrl IjlcS— UUzU 


1 <-7 1 -in Q7 

1J.Z1.3U.O / 


nn-in-</i 7 
—UU.3U.j4. / 


1 ^ 7^ R 
Ij.ZJ 15 




1 <1Q7 

1 j3yz 


7Q 

zy 


7 87n 

/.oZU 


n nnA 
U.UUD 


z 




trc 1 ^77 O/i 1 n 

rlE, ljZZ~U41U 


1 ^-7^- 1 7 7A 
1 j.Zj. IZ.ZD 


f\A-n 1 ■7Q 1 
— U4.Zl.Zy.3 


1 A 1A R 
ID. 3D 15 




1 ni'N7 

1U3j / 


1 7 
IZ 


8 1 in 
o. 13U 


n ni 7 
u.uiz 


7 
Z 




UO 1 <77_i_nA1 /I 

rlo 1 jz /+U0l4 


1 <-7Q-/1 1 /IT 

lj.zy.41.4/ 


_i_nA-n/i-ni q 
+UD.U4.Ul.y 


1 < Qn R 

ij.yu 15 




1 /1Q7< 

i4yzj 


1Q 

3y 


7 7AQ 

/. /Dy 


n nm 
U.UU / 


z 




WU 1 JZ /+uyu 


1 <-7Q-^n A 1 

1 j.zy. ju.4i 


+Uo.j J.4D.D 


1 A 70 

14. zy 


D/"* 1 ^77_i_nQ1 

r\j 1 JZ / +uy 1 


711 07 

zi ly / 


77 
Z / 


7 8/1A 

/.o4D 


n nn^ 
U.UU J 


z 




^X/T^ 1 <7/1 7/10 

WU 1 jz4— /4y 


1 <-in-iA A/1 
1 J.3U.3D.D4 


7^-n^-7/i 7 
— / J.UJ.Z4.Z 


1 ^ Q1 

1 j.y3 


T 77 Q1 DDAyTOCIQ 

L. /z— yi, rSFlViyjlo 


71A01 

z3uyi 


/1A 

4U 


7 7/1 1 

/. /43 


n nnA 
U.UUD 


3 




WD 1 511 + 1 R4 




\ iO. iO..J.^.T^ 


16.20 


GD 186 


13625 


104 


7.774 


0.013 




NOV(l) 


WD 1531-022 


15:34:06.08 


-02:27:07.3 


14.03 


GD 185, BPM 77964 


19234 


18 


8.354 


0.004 


2 




WD 1532+033 


15:35:09.96 


+03:11:13.9 


16.02 


PG 1532+034 


61907 


327 


7.761 


0.018 


2 




WD 1537-152 


15:40:23.77 


-15:23:43.2 


15.90 


EC 15375-1514 


16954 


29 


7.942 


0.006 


2 




WD 1539-035 


15:42:14.15 


-03:41:31.4 


15.20 


GD189, PG1539-035 


9875 


6 


8.246 


0.006 


2 




WD 1543-366 


15:46:58.23 


-36:46:44.1 


15.81 


RE 1546-364, EUVE J1546-367 


42701 


119 


8.974 


0.012 


2 




WD 1544-377 


15:47:30.00 


-37:55:08.8 


12.72 


CD-37°6571B,L 481-060 


10547 


5 


8.089 


0.003 


2 


NOV(l) 



TO 



O 

£* 

o 

3 



GO 

H 

O 
> 

I- 
o 

S' 

Ob 

I 



Table 1. Continued. 





Krtl^ZUUU ) 


UilyZxjyJx) ) 


ma.g(band) 


Aliases 




^eff 


rr(T ^\ ri^l 






No. of Spectra 


Remarks 


W U 134 / +uj / 


1 ^-/IQ-I/I Q1 


+U3. J3. 13. y 


1 ^ Q7 

13. yz 


V>r^ 1 ^/174_("^^7 
1^0 134 / +U3 / 




7/11^^ 
24J33 


^C 

30 


C 1^^ 
6. J33 


A AA7 
U.UU / 


7 
2 




wr\ 1 ^/i7_i_n 1 ^ 

W U 134- / +U1 J 


1 j.4y.44.yj 


_i.ni -T^-^^ 1 

+U1 .Z3.33. 1 


13. yu rnc 


pr^ 1 ^ /1 74.(11 A 

x^O 134 / +U10 




7ACQQ 

/0360 


^O 1 

3y 1 


7 /107 

/ .4y / 


A A77 
U.U2Z 


7 
2 




wr^ 1 ^/is_L 1 /iQ 


1 ^ 1 ■ 1 ^ ^7 
1 J . J 1 . 1 J.jZ 


-L. 1 /I ■/! A-^C 1 
+ 14. 40. 3 O.J 


1 ^ HA mr- 

13.U0 rnc 


v>r^ 1 ^ /I c 4- 1 /1 

r\j 1346+14y 




71 4*^7 
21432 


/I A 
40 


7 C^7 
/ .63 / 


A AA7 
U.UU / 


7 

2 






1 ^ .^7 -OA 1C 
1 J.JZ.ZO.jo 


j_1 C- 1 n- 1 C C 
+ 1 0. J U. J 0.0 


1/1 CI 
1 4.0J 


r^n 1 o/i T TT 1 A 7n^ 

OU iy4, Ll 1 14/U3 




1 A CAA 
1460U 


77 
/2 


C 7/1C 
6.246 


U.UU / 


7 
2 


iN L* V 1 J 


vv I J ijjj— uoy 


1 J. Jo.U4.oJ 


— uy.uo.uo.y 


1 A Cfl 
14. oU 


1 ^7 R/1R T!n 1 7/1 
132— l341j, liO 1 /4 




1 /I ^1 1 
143J1 


A7 
02 


7 0/1/1 
/ .y44 


A AA/1 
U.UU4 


7 
2 


W(~»\//'i ^ 

iNUV (,1J 


wu iouy+ 1 jj 


1 A. 1 1 .7^ A7 
lO.ll.ZJ.O/ 


1 1 "J-TT- 1 7 1 

+ 1 J.zz.l /.I 


1 ^ in 
13. lU 


1 ic one T uc 1 1 A"! 
Li 1 Jo— UUo, L,rlo JlOJ 




07<A 
y2jD 


A 
O 


C ^AA 
O.30U 


A AA7 
U.UU / 


2 




\Xi'r\ 1 Ano_i_n/i/i 
WU iDUy+U44 


1 A. 1 1 ./1Q 1 1 

lo. 1 i.4y. 1 1 


1 H/i ■ 1 o-ic n 

+U4. ly. Jo.u 


1 ^ 77 

13.ZZ 


D/^ 1 AOO 1 (\A ^ 
r^O 10Uy+U43 




70<01 

2y3yj 


77 
22 


7 70 1 

/. /y 1 


A AA^ 
U.UU3 


2 




no loUy+i4zD 


1 A. 1 7. HA ^ 1 

lo. Iz.Uo.j 1 


1 1 /I ■ 1 o-n^ c 
+ 14.iy.U3.o 


1 A 1 (1 T3 
10. lU 13 






1 /1107 
14J6 / 


/I < 
43 


7 071 
/.621 


A A AC 
U.UUO 


1 

D 




WU 1014+ 1 Jo 


1 A. 1 A.^7 1 1 
lO.lO.JZ.Jl 


1 1 Q-l/l -7 1^ 

+ 1J.J4.Z1.3 


1 ^ 7/1 

13.z4 


r>/~' 1 A1 /I -i_ 1 17 
FLr I0I4+I J / 




77A1 ^ 

22U13 


1A 
JU 


7 7 11 
/.21 1 


A AA^ 
U.UU3 


2 




WU 1014+10U 


1 A. 1 7.nQ 70 

10. 1 /.Uo. /y 


J. 1 ^.^/l .17 C 
+ 13.34. J 1.0 


1 A nc T3 
10. Uo D 


1 A 1 /I -L 1 A/l 




1 70A1 

1 /yol 


7^ 

23 


7 C 1 ^ 

/.o 13 


A AA^ 
U.UU3 


2 




rl^ iOi4+i 13o 


1 A. 1 7. no /I /I 
10. 1 /.uy.44 


_L 1 1 -TO-ni c 

+ 11 .zy.ui .0 


1 A /in T3 
10. 4U D 






1 1A/1/1 
1 JD44 


1 7/1 
1 /4 


C AAA 

o.UUU 


A A 1 O 

u.uiy 


1 
1 




WU 1014— iZo 


1 A. 1 7.7Q n7 
10. 1 /.zo.Uz 


1 7.^7./1 ^ A 

— lz.3 /.43.0 


13.UU 


1^1 O/in TTT'A/IO/l 
Li 13J— U4U, L.I 1 04y4 




1 A701 

io2yj 


7^ 
23 


7 7^A 
/. /3U 


A AA^ 
U.UU3 


2 




WU lol J— 1 j4 


1 A. 1 7.^^ 7/1 

10. 1 /. JJ.Z4 


— 13. J3.3Z. / 


1 1 /ifA 
1 J.4U 


1 ^ 1 (\A 1 T T> 7/1/1 (1/1 
Li 13J— U41, L,r /44— U4U 




70/1 A< 

2y4o3 


1 A 
14 


C A1 1 

o.UJ 1 


A AA1 
U.UU J 


2 




rlo iOiO+UZ4/ 


1 A- 1 Q- 1 Q Q 1 

10. ly. lo.y 1 


_i_n7-/in- 1 /I 1 

+UZ.4U. 14. 1 


1 A nri R 
10. uu D 






1 S4A8 
16400 


J3 


7 0^7 

/ .yj / 


A AA7 
U.UU / 


7 
2 




\X/T^ 1 0_i_1 Tl 

WU ioiy+ 1Z3 


1 A.77.m Q7 

lo.zz.uj.yz 


+ lz.lJ.Jz.U 


1 /I ^7 m^- 

14.3 / mc 


D/"* 1 A Kl 1 171 
rLi 10iy+12J 




1 A0<1 
1003J 


7Q 

2y 


7 AC^ 
/.003 


A AAA 
U.UUO 


2 




WIT\ 1 ATfl TQI 
WU iOZU— jVi 


1 -11 Q7 
lO.ZJ. J J.o / 


lO- 1 1-/17 

— jy. 1 J.4 / .y 


1 n Q7 mi- 

lU.y/ rnc 


r^v\ ic° 1 nocn 
LU— J6 iuy6u 




7/1 A77 
240 / / 


1 A 
lU 


7 077 

/ .y2 / 


A AA1 
U.UUl 


7 
2 




WU iOZJ+UVj 


1A-77-^1 ^7 
10. Z / .3 J.J / 


_i_no-i 7-1 /I c 
+uy. iz. 14. 


1 A 1 /I 
10. 14 


n 1 IC fll 1 177 
Li 1 J6— UJ 1 ,LiK J2 / 




A1CA 
0J6U 


o 
6 


7 /17^ 
/ .423 


A A1 A 
U.UlO 


7 
2 




WU iOJO+UJ/ 


10. Jo. 34. 3 J 


_i_n^-/in-/in i 

+U3.4U.4U. 1 


1 ^ 7A 
1 3. /O 


1 IC fl/lO T UC 191(1 
Li 1 J6— U4y, Lrlij J2JU 




C/ITC 
6420 


1 1 
1 1 


C 107 

6. jy2 


A A1 /I 
U.U14 


7 
2 




W U 1 040+ 113 


1 /^■A7-S4 87 
10. 4Z. 34.0 / 


4-11-1 f^-ACi f\ 
+ 11. 10.4U.0 


lO.UJ 


1^0 104U+114 




1 071 S 
ly / 1 


4A 
4U 


7 SS4 
/ .634 


A AOS 
U.UUO 


7 

Z 




rlo 104H-11Z4 


10.4J.34. IZ 


4-11-1 s-sn 9 

+ 11. 1 0.JU.Z 


1 A 1 f ^ R 
10. lU 15 






1 9'^9'? 
IZJZJ 


4A 
4U 


7 OS 1 

/ .y3 1 


A A1 1 
U.Ul 1 


7 

Z 




rlo 1040+ iUJV 


1 A-/1 S-/in 7/1 
10.4o.4U. /4 


4- 1 n-^1-^7 c 

+ 1 U.3 J.3Z.O 


1 A 1 ("^ R 
10. lU D 






1 OftQA 

lyoyu 


"nA 
jU 


7 7C7 
/ . / 02 


A AAC 
U.UUO 


7 
2 




rio 104O+1JUU 


1 A-^ 1 -m 7C 
10.3 1 .UZ. / 


4- 1 7- ^'i- 1 7 7 
+ 1 Z.33. 1 Z. / 


1 ^ AO R 
13.0U D 






1 OAQ1 


9ft 
20 


7 7CS 
/ . / 03 


A AAA 
U.UUO 


7 
2 




WU lOJj+ZlJ 


1 A-^7-nQ C/1 

10.3 / .uy.o4 


4-7 1 -TA-/! C A 
+Z 1 .Z0.4O.4 


1 A HA 
14.U4 


n 1 AO 1/1 T TJQ 1^7/1 
Ll lOy— J4, Lrlo J324 




09(14 
y2U4 


A 




C A1/1 
6.UJ4 


A AA7 
U.UU / 


7 

2 




rli3 1 /V)D+ZJ.Zo 


1 / .U / .Uo.UJ 


4-77-7/1 -in n 

+ZZ.Z4. JU.U 


1/1 /Ifl R 
14.4U 13 






1 ^7A7 
13 /U2 


1 1 
Jl 


7 7/10 

/ . /4y 


A AAA 
U.UUO 


2 




WU 1 / lO+UzU 


17. 1 Q.Q^ 77 
1 /. lo. Jj.Z / 


i 1 ■ ^ A ■ ^ 1 /I 
+U1 .30.3 1 .4 


1 /I 7A 
14.20 


\x7nT Hi' A77 A o 1 o n7n 
W DLr / 2A, Lr U 1 y — U2U 




1 1A/1/1 
1 JD44 


10 

jy 


7 A/1 ^ 
/.043 


A AA/1 
U.UU4 


2 


iNL'V(,2_) 


WU 1 / jj— j44 


1 7.'J7.nn 7A 

1 /.J /.uu. /o 


^ /I ■ 7 ^ ■ ^ A 
— 34.Z3.30.y 


1 ^ CO 

13. oU 


T 77n 17 TTT'AOOO 

L 2 /u-j /, L,i 1 oyyy 




A1 A< 
Ol03 


■7 

/ 


7 711 
1 .155 


A A1 S 

U.U13 


2 




WU 1 / jO+UjZ 


17-1S-/11 77 
1 /.Jo. 41. /Z 


4-n^- 1 A-HA 1 
+U3. 1 0.UO. J 


1 ^ CO 

13. oy 


nT> i/in ("v^7 r^T? 17 1 

LiK 14U— UU2, LiK J / 1 




60J0 


/ 


C AA1 
6.U0J 


A A1 A 
U.UlU 


J 




WU 1 /jj+iy4 


1 7.^7.'JQ 07 

1 /.3 /. Jo.yz 


1 1 0-7/1 - 1 C ^ 
+ iy.z4.1o.3 


1 ^ Q 1 m^- 

I3.yi mc 


r^r^ i7n r^p ^/io 
LiU J /U, LiK 346 




7/1/1 10 

244 J y 


/I 1 
41 


7 CA/1 
/.6U4 


A AAA 
U.UUO 


1 
J 




WU loUz+zl3 


1 Q.fl/i .71 

lo.U4.zJ.jJ 


1 7 1 -7 1 -n7 ^ 
+zl .21 .Uz.3 


1 ^ 77 m^- 

13. / / mc 


r^T^ 177 r^p /10A 
LiU J /2, LiK 4y0 




1 A707 
10/6 / 


/I A 

40 


7 A/1 S 
/.043 


A A1 A 
U.UlU 


2 




WU loz4+U4U 


1 Q.77. 1111 
lo.z /. 1 J.l J 


-L O/i -ni-zi ^ 
+U4.UJ.43.y 


1 1 on 

1 j.yu 


r^n7i ni ^ Pficc ii7 
Li U21— U13, KUoo 1 J / 




14/(5 / 


1 c 

13 


7 /1AA 
/.4dU 


A AA1 
U.UU J 


-1 
4 


uus 


WU lozO— U4j 


1 S-70-A0 S7 

ics.zy.uy.o / 


— U4.zy. JD.3 


14. J / 


n (17 1 A1 A T nool A1 c 

LiU2i— uiD, Luyyj— Ulo 




yuj / 


Q 

6 


7 OQ'I 


A A1 A 
U.UlU 


1 
1 




WU loZ/ — lUD 


lo.JU.jy.DU 


— lu.j/.uu.y 


14.23 


Lr 1 jj— Uiy, JiLr 1 / / 




1 ^^^7A 
1 JO /u 


lO 
jy 


7 SA1 
/ .301 


A AA7 
U.UU / 


2 


IN L/ V 1 J 














1 9^^Q7 

izoy / 


1 

1 J 


1 .OO J 


A AA^^ 
U.UUO 


7 
Z 


amb 


\\IT\ 1 CI/1 TCI 
WU 1 J4— / 1 


1 C -/IT -7^ 
lo. 4Z.Z3.3U 


7c-n^-nA /I 

— /O.U3.U0.4 


1^/1^ 
13.43 


T AA O^ RPl\/r 1 1 ^01 
L 44— yj, 13r iVl 1 13yj 




1 7791 
1 / / ZJ 


99 
22 


7 777 


A AAS 
U.UU3 


7 
2 




\A/T~i 1 c/iH-Ln/n 

WU lo4U+U4Z 


1 C -/1 1 -7^ SI 
lo.4J.Z3.oJ 


-i-H/l -7(1-7(1 A 
+U4. ZU.ZU.O 


1 A 07 
14. y2 


LlU213, izAj LLj 




S7A0 

6 / oy 


A 

o 


C 1 1 /I 
6.114 


A AAC 
U.UUO 


7 
2 




\\ir\ 1 c/1 ^_i.ni Q 
WU io4j+uiy 


1 S-/17-17 nn 
10.4/.J /.uu 


+U1 .3 / .JU.U 


1 7 OA 

12. yo 


Jvl^U lo43+U134 




707^/l 
zy /34 


1 A 
1 


7 C 1 7 
/ .6 1 / 


A AA1 
U.UU J 


7 
2 


UUS 


\X/T~V 1 C/1/1/1 701 

WU 10444-ZZJ 


1 S-/17-^A ^7 
I0.4/.3O.3 / 


77- 1 0-17 

— zz. ly. J / .y 


1 1 Of^ 

1 J.yu 






17/1/11 
JZ44J 


77 
2 / 


7 OCS 

/.yo3 


A AAS 
U.UU3 


7 
2 




\A/T~\ 1 C^7_i. 1 1 Q 

WU 1 oj / + 1 ly 


1 S-^Q-/1Q 77 

1 o.3y.4y.z / 


4. 1 1 -^c-10 c 
+ 11 .30. jy.o 


1 ^ ^7 

13.32 


\ A\ A^/1 T^r^ 1 7C 

Li 141— U34, liLi 126 




OCAC 

yooo 


1 1 
1 1 


C AAA 
6. UUO 


A A1 1 
U.Ul 1 


1 
J 




\X/T^ 101 1 j-IQ^ 

WU ly 1 1+1 jj 


1 0. 1 I.^Q 77 

ly. 1 J. Jo. / / 


1 1 Q-IA-TA 1 
+ 1 J. JO.zO. J 


1 A no 
14.UU 


(^1/17 R7A T^f^llA 
Li 142— I32A, cXj uu 




1 17C1 

1 J /oJ 


7< 

/3 


7 07A 

/.o /U 


A AAC 
U.UUO 


2 


M/^w/zi ^ 
iNUV^l J 


WU iyi4+uy4 


Ly. 10.3U.3 J 


-lHO-I/I -/t a ^ 
+Uy. J4.40.3 


1 ^ /II 
13. 4 J 


T^PTl 1 O 1 /I -1-A070 

isj^u iyi4+uy2y 




17^7^ 
J2323 


11 
JJ 


7 CSA 
/ .63U 


A AA7 
U.UU / 


/I 
4 




WU iyi4— jyo 


1 0. 1 Q. /I /I 
ly. lo. 44.63 


^O./IA-IQ ^ 
— 3y.40. JJ.3 


1 A 10 

14. jy 


UTi^77C01 177 

rllv LLcr) 1 — 1 22 




1 07<A 

ly / JO 


70 

2y 


7 C17 
/.oJ / 


A AA^ 
U.UU3 


2 




\\/T'\ iqic-lI 
WU ly 1 0+ 1 lu 


ly.zu. Jj.zy 


4. 1 1 - 1 (1-/11 1 

+ 11. 1U.4J. J 


1 A 71 
10. 2J 


r^n 7 1 c 

LiU 216 




iy2oo 


A'X 
4J 


7 CAO 

/ .6uy 


A AAC 
U.UUO 


7 
2 




WU iyiy+i4j 


1 0.7 1 ./in < 1 
iy.zi.4U.3i 


-L 1 /I -/1("A-/1("A ^ 

+ 14.4U.4U.3 


1 7 0/1 

12. y4 


f^T\ 7 1 O RPA^ O/I 1 77 
LiU2iy, i3riViy41 /2 




1 <7<7 
13232 


1 1 
1 J 


AA7 
O.UU/ 


A AA7 
U.UU2 


2 




WU lyjz— 1 Jo 


1 O.K. /IT 

ly. J3.4z.U3 


1 1-1A-07 

— IJ.JU.U/.o 


1 ^ 0^ 

i3.y3 


T 0^7 A17 T P7^1 AA^ 
L 632— UJ /, /3J— UU3 




1 A01 1 

loyji 


1A 

Jo 


7 71A 
/. /JU 


A AAC 
U.UUO 


2 




^X/T^ 1 Q/1 1 _i_ 1 A1 

WU iy4j+ioj 


lO./K.QI 71 

iy.43.ji. /J 


-L 1 A-77-1C C 
+ lD-Z/.Jo.!5 


1 1 00 

1 j.yy 


1 /IT ^A T T"T 1 ^7A< 

Li 142— 3U, 1^1 1 13 /DJ 




1 07A1 

ly /oJ 


71 
2J 


7 701 

/. /y 1 


A AA/1 
U.UU4 


2 




WIT\ 1 Q/1C 'ICQ 

WU iy4cs— joy 


1 0-^7- 1 AO 

iy.3z. ly.oy 


IQ./IA.I 1 A 
—Jo. 40.1 J.O 


1 zl A1 
14. OJ 


T-JT^ 770A/1 AA 
rllV 22y04— OU 




17 1 OQ 

J / lyy 


fxA 
04 


7 7S1 

/ . /3 1 


A A 1 A 
U.UlU 


7 
2 




WU lyju— 4jz 


1 Q.^1./17 77 
iy.3J.4/. /Z 


/II -07- 1 1 A 
— 4J.U/.1J.0 


1 A QA 
14.60 


A/I/~'T' lO^A /111/1 

ML-l iy3U-4J14 




/I AQK 

4UoJ3 


11^ 
1 J3 


7 AA7 
/.OU2 


A All 
U.Ul J 


2 




WU lyjz— zuo 


1 Q.^ ^./1 A 00 

iy.33.40.yy 


7A-1 1 -07 

— zu.ji.uz.y 


13.UU 


T 7AO 7A TT"T7Q71 

L /Uy— 2U, L-1 i IoId 




1 IC 1 /I 
1 J0l4 


/I A 
4U 


7 Q 1 C 


A AAS 


2 








— ^R-9n-4.Q 

J O.Z.LJ.'+^.l./ 


16 06 


HK 99S7^— 49 
n.xv Z.Z.O / J — T-z, 




33509 


61 


7 752 


0.01 1 


2 




WD 1953-715 


19:58:38.64 


-71:23:43.6 


15.15 


L 80-56, LTT 7875 




19267 


25 


7.873 


0.005 


2 




WD 1959+059 


20:02:12.92 


+06:07:35.4 


16.41 


GD226 




10846 


15 


8.070 


0.010 


2 


DAV 


WD 2004-605 


20:09:05.83 


-60:25:43.9 


13.33 


RE 2009-602, EUVEJ2009- 


-604 


40994 


60 


8.393 


0.006 


2 




WD 2007-219 


20:10:17.48 


-21:46:46.0 


14.40 


L 7 10-30, LTT 7983 




9788 


6 


8.073 


0.006 


2 




WD 2007-303 


20:10:56.82 


-30:13:06.7 


12.18 


LTT 7987 




15436 


9 


7.803 


0.002 


2 




WD 2014-575 


20:18:54.88 


-57:21:33.8 


13.00 


RE 2018-572, EUVEJ2018- 


-573 


26804 


27 


7.929 


0.003 


2 





TO 



O 

£* 

o 

3 



GO 

H 

O 
> 

I- 
o 

S' 

Ob 

I 



Table 1. Continued. 





R A ('9000^ 


nF('9000^ 




Aliflscs 




W U ZUi O— ZJ 3 


90-91 -98 71 
ZU.Z i .Zo. / i 


91-08-10 4 
ZJ.UO. JU.4 


1 4 40 R 

i'+.'+U D 


14T^99QSS 17 
riis. zzy J J —J / 




wn9n9n a9s 


90-91-SQ ^7 


49-94-')^^ 7 


1 4 87 
i4-.o / 


9091 499 FTTVF 19094 

t\.c l\}Lj—^al, ilu V n, jzuz*+— 




Wn 909 1 198 
W U LWL 1 — i Zo 


90-94-49 Q4 

zu.Z'-f.'H-z.y^ 


19-41 -48 4 


1 4 90 R 


LJT^ 99QS0 1 99 
rliS. LLyJy}— i ZZ 






90-19-09 Q 1 
ZU. jZ.UZ. V 1 


-I- 1 8-11 ■ 1 S 1 
+ 1 O.J 1 . i J. i 


1 11 

iD. J i 


nn 910 

yJVJ Z JU 




Wn 90'?9-i-1 S8 


on-l'^- 1 1 84 
ZU. J J. i J.o^ 


1 1 8-S0-9 1 8 
-|- i 0. JV.Zi .0 


1 S 14 
i J. J^ 


r;n9ii rpaaos70i 

\J\J ZJ 1 , i5r iVi VJ / UI 




Wr^ 907Q 909 


9n-/i9-i/i A/1 

ZU.^Z. J'4-.D'4 


90-f^/l -IS A 
—ZU. VJ'+.JJ.O 


1 9 11 
iZ. J J 


I TT 8 1 80 17 11 f ^ 1 
l^i 1 1 oV, 1^ / 1 1 — UiU 




W yJ ZUjV— DoZ 


90-44-91 IS 
ZU.^'4-.Z i . J J 


A8-0S-9 1 4 
— Do.UJ.Zi 


1 1 9S 

i J.ZJ 


I 1 1 A 70 T TT 8 1 00 
L/ilD— /V, i^i i ol VU 




tr*;; 9n/iA-i-nn/i/i 

rlo ZU40+UU'4-'4 


9n-/l 8-18 9A 
ZU.'+o. JO.ZO 


j-OO-SA-nO 8 
+UU. JO.UU.o 


1 S 00 T3 
i J.VU i5 






wr^ 90/1A 99n 
w u zu^-o— zzu 


9n-/10-/l A 1 8 


9 1 -S/1 -/II 1 
— Zi . J'+.^-J. i 


1 S /1 8 
i J.4o 


UT^ 998Bn 1 9/1 
rlJv ZZooU— iZ4 




w \j zuj i +uy J 


9n-si-/ii 1 8 

ZU. J J.^J. i 


-lOO-zI 1 ■ 1 /I S 


1 A 90 T3 
iU.ZU D 


TPSi*^ mi onsi _i_nQoo 




T-TQ 90^A-i-^W9 1 
rlo ZUjO+U /Zi 


9n-s8-/i s ni 

ZU. Jo.^J.UJ 


-i-n7-11-17 S 
+U / . J J. J / . J 


1 S 10 T3 
i J.JU D 






W U ZU30+UJ J 


9n-S8-/l A 8/1 
ZU. Jo.^D.o^ 


-lOI-I 1 -/IO /I 
+UJ. J i .^y.^ 


1 A 9A 
iO.ZO 


pr^ 9nsA-i-Oii 

r Lj ZUjD+UJJ 




T-TQ 90^S-i-nS9^ 


9 1 -Ol ■ 1 1 1A 
Z i .Ui . i J. JO 


^n8-is-no 1 

+Uo. Jj.Uy. i 


1 /I 70 T3 
i4. /U i5 


(\ P T9 1 Ol 1 1 A -lOSIS 1 7^ 




W \J ZUJ o i" i o i 


9 1 -01 ■ 1 

Z i .Ui . iO. JU 


4-1 8-90-SS 4 
+ i o.ZU. J J.^ 


1 S 00 

i J.UU 


nn 010 np 07Q 




tTQ 90^Q-i-n9nS 


91 -Ol ■/17 77 
Z i .Ui .'^ / . / / 


-1-09-90-97 A 


1 A SO T3 






wn 90'^Q-l- 1 QO 


9 1 ■09-09 ^^8 
Z i .UZ.UZ.Do 


-I- 1 0- 1 9-S7 S 
-|- i V. iZ. J / .J 


1 1^ 
iD. JO 


n 1 44 s 1 np 177 




rio ZiUo+i / 


9 1 - 1 0-SQ S9 

z i . iu. jy. jz 


4-1 7-4/^-19 8 
-r I 1 .4-0. JZ.O 


1 S 90 R 
i J.ZU £> 


(■ 1 PV*s T9 1 1 0S7 f\-\- \ 7471 9^ 
i KA.O J Z i i U J / .0-|-i / / iZ_J 






91-17-11 '^8 
Z i . i / .J J. Jo 


4-0 1 - 1 S-47 1 


1 S AO 
i J.DU 


pn 9 1 1 S4-01 1 

rOZi iJ+Ui i 




wr> 9 1 1 s 

W Zi 1 J JOU 


9 1 - 1 Q-1f^ f^O 
Z i . iy . JD.DU 


SS-SO- 1 S f\ 

— JJ. JU. i J.O 


14 98 
14-. Zo 


I 919 10 RPM 97971 
LiZiZ— iy, l3i^iVIZ/Z/J 




wn 1 90j-nszi 


9 1 -99-14 08 
Z i .ZZ. J'H-. Vo 


4-0S-49-18 8 
"hVJJ.'H-Z. Jo.o 


1 A 18 
1 D.Jo 


pn 9 1 90-i-OSS 
r Z i ZU+U J J 




wn 9 1 99 Afn 
w u Z i zz — M-O / 


9 1 .9*:. in 1 Q 

Z I .Z J. JVJ. i V 


— 4-0. JU. JO.O 


1 A 1 1 R 
i D. i J £> 


up 9 1 99 Af.A"i, 

riii z i ZZ — ^-o^- J 




wn 9 1 94. 994 

VV Ly Z i ZH — ZZH- 


9 1 -97-41 9 1 
Z 1 .Z / .HJ.Z 1 


99-1 1 -AS 
— ZZ. i i .'-ro.y 


14 70 






T-T*; 9 1 '?0-i-1 9 1 S 
rio z i D\j-T i z i J 


9 1 -11-01 47 
Z 1 . J J.U 1 .4- / 


4- 1 9-98-10 4 
+ iZ.Zo. JU.'H- 


1 10 R 
iD.JU i5 






rlo Zi jZi-VJV4-l 


9 1 -14-sn 1 

Z 1 . J4-. jVJ. V 1 


4-00-SS- 1 
-r\.}y .DD . i V.U 


1 S 80 R 
i J.oU D 






T-TTJ 9 1 n 1 ^19 

rlij, Zi jj — i jjZ 


9 1 -lA- 1 A 1 8 
Z i .JO. iO. i 


11-18-11 ("1 
— i J. i 0. J J.U 


1 1 O/l R 






wn 911/1 _i_9 1 Q 
W U Z i j"r-TL i 


9 1 -lA-l^i 1 S 
Z i . JD. JD. 1 J 


_i_99-n/l -19 8 
+ZZ.U4. JZ.o 


] A A^ 


nn 91/1 Pn997 

\J\J Z.J^, liO ZZ / 




wn 9 1 1/^-1-990 


9 1 -18-4(^ 91 
Z i . Jo.^D.Zi 


4-91-00-90 

+zj.uy.zu.y 


1 S 9S 

i J.ZJ 


n 1 9A 1 8 nP S89 
iZD— io, OK JoZ 




T-JTJ 911^ /10^^ 


91 ■18-/1 70 
Z i .Jo.^y. /U 


/10-/1 1 -98 

— ^-u.^-i.zo.y 


1 1 /II R 


(■WT TT S 1 7 1 1'l 
(^INlji 1 J i / i J^ 




wn 9 1 17 17Q 

w u Zi J /—J /y 


9 1 ■ /1 ■ 1 8 /1 8 


17-/19-/1A 7 
—J / .^-Z.^-O. / 


1 A ni R 
iD.UJ i5 


UP 9 1 17 17SA 
rlli Zi J / — J / JO 




T-JC 9 1 1C_i_nQ 1 


9 1 -/l 1 -Ol f19 

zm-i .uj.vjz 


-i-f10-91-/1S /I 
+VJV.ZJ.'4-J.'4 


1 S QO R 

i j.yu i5 






wn 91 IQ4-I 1 '^ 


91-41 -98 17 


4- 1 1 -4A-99 1 
-|- i i .4-O.ZZ. i 


1 S 80 

i J.oU 


nn9is np 980 

OU ZJ J, OK ZoU 




MP 9 140 1S9S 
riii Zi^-u — i ozj 


9 1 -41-49 71 
Z 1 .^J.^Z. / J 


18-11 -19 f\ 
i 0. i i . JZ.O 


1 04 R 
iD.U^ i5 






Wn914/^ 411 
w u z i ^0 — ^ J D 


9 1 -^0-18 0/^ 


/H-OA- 1 4 4 


1 S 8 1 

i J.O i 


14¥'99QS1 

rij\. zzy J 1 —0 / 




T4C 9 1 /ICil A1 1 
rlo Zi^-o+iOJi 


9 1 - SI - 1 4 S4 
Z i . J I . i^-. J^ 


4-1A-4S-91 1 
-|- iO.M-J.Z J. 1 


1 S 00 R 

i J.yu D 






rlil Zi4-o — JoJ / 


9 1 -SI - 1 Q 91 

z i . J i . iy.zj 


18-41-04 S 
— Jo.4-J.U^. J 


1 A 97 R 
iD.Z / i5 






wn 9 1 40-1-09 1 


91 -^9-9^ 41 
Z I . JZ.Z J.'H- J 


4-09-91-1 7 8 
i-UZ.ZJ. I / .0 


1 9 79 
iZ. /z 


G 093-048, EG 150 




wn 9 1 '^0-l-09 1 


91 -SI-IO 90 
Z i . J J. JVJ.ZV 


4-09-91-1 1 fi 
+UZ.ZJ. i i .0 


1 40 
iD.4-U 


PG 2 150+021 




wn 9 1 '^9 04 '^ 
W U Zi JZ— 


9 1 -S4-41 1 8 
Z i . J4-.^i . i 


04- 18-180 
—\}^. i 0. i o.U 


1 S 00 R 
i J.UU i5 


HK 22965-20 




wn 9 1^1 107 
yy\J Zi Ji— JU/ 


9 1 -S/l -SI 18 
Z i . J^-. J J. JO 


10-90- 1 A 

— jU.zy. iy.o 


1 A 89 R 
i^-.oZ D 


RE 2 154-302, EUVEJ2154- 


304 


Wn91'^9 '^48 
WU Zi JZ — J'fo 


9 1 ■S^^-91 19 
Z 1 . JD.Z I . JZ 


S4-1S-94 1 
— J4. Jo.Z4. i 


1 4 SO 
i4-. JU 






wn 91^1 /1 1 

WU Zi JJ— 4iV 


9 1 -SA-IS 19 
Z i . jD. J J. jZ 


— 4i .^Z. 1 / .U 


1 S 80 

i J.oy 


HE2153-4156, REJ2156-414 


wn'71'^4 0/^1 

W J-^ Z i JH- — UO i 


9 1 -^7-90 09 

z i . J / .zy.yz 


OS-S 1 - S4 S 
UJ. J i . J'-f.O 


1 S 1 R 
i J. iU i5 


HK22965-8, PB7026 




xjp 91 '^'^ 1 1 '^0 
riJj, Zijj — jiju 


9 1 -S8-4(^ OS 
Z i . Jo.^D.Uo 


1 1 -1/^-0/^ S 
J i . JO.Uu. J 


1 0^^ R 
iD.UO D 






wn 9 1 ^7 j_ 1 A 1 


9 1 -SO-I/I IS 
Zl .jy.j4.JJ 


4. 1 A-9S-10 

+ io.zj.jy.u 


1 A 90 
ID.zU 


GD272, GR282 




T-JTJ 9 1 1 A/1Q 

rlij, Z i jy— i 04y 


99-09-90 89 
zZ.UZ.ZU.oZ 


1 A-1/1 -IS 1 
— iO.J^.JO.J 


1 S 00 R 
i J.VU i5 






wn 9 1 A 1 /I 


99-09-98 S7 
ZZ.UZ.Zo. J / 


A ] ■^ A -10 A 
— ^i . i^. JU.O 


1 S 88 
i J.oo 


HE 2 1 59-4 1 29,EUVE J2202 


-41.2 


wn 9900 1 1A 


99-01-1S f^l 
ZZ.UJ. J J.DJ 


1 1-9A-/10 


1 S 1A 
i J. JO 


HE 2200- 1341 




wn 9 1 7^/1 


99-0/1 -9 1 97 
ZZ.U^-.Z i .Z / 


7S- 1 1-9S 

— /J. i j.zj.y 


1 S OA 
i J.UO 


LHS 3572, BPM 14525 




HF 2201—0101 


99-06-09 44 


-00-4fi-33 5 


15.82 B 


(PB 5070) 




WD 2204+071 


22:07:16.20 


+07:18:36.0 


15.86 


PG 2204+071 




WD 2205-139 


22:08:29.60 


-13:41:13.2 


15.08 


HE 2205-1355 




WD 2207+142 


22:09:47.19 


+ 14:29:46.6 


15.61 


G018-034,LTT 16482 




HE 2209-1444 


22:12:18.05 


-14:29:48.0 


15.32 B 


Kawka06, NLTT53177 




HS 2210+2323 


22:12:53.48 


+23:38:00.4 


15.70 B 






WD 22 11 -495 


22:14:11.93 


-49:19:27.1 


11.70 


RE 2214-491, EUVEJ2214- 


493 



^eff LJ^l 


rr(T ^\ [K^ 
(^\^ eff) LJ^l 






iNU. UI OpCCUa 


1 SS8S 
i J JoJ 


90 

zy 


7 808 
/ .oUo 


OOA 
U.UUD 


z 


9841 9 
Zo'-tiZ 


9A 
ZD 


8 1 4S 
0. i4J 


00 S 
U.UUJ 




z 


907 SI 

Z.\} / J J 


A 1 
Oi 


7 890 
/ .oZU 


01 1 
U.Ui i 


1 

i 


1 1S9S 
1 J JZ J 


77 
/ / 


7 A47 


008 
U.UUo 


9 
z 


1 8 1 00 

1 1 yy 


98 
Zo 


7 1SS 

/ . J J J 


00 s 

U.UUJ 


z 


1 0718 

i y / Jo 


1 

iU 


7 78A 
/ . / oD 


u.uuz 




z 


1 AO/1 1 
iDy^J 


1 9 
iZ 


8 11A 
0. JJD 


009 
U.uuz 




z 


9 7 00 A 
z/UVO 


19 
JZ 


8 1 SI 
0. 1 J J 


00s 
U.UUj 


1 

J 


9141 1 
ZJ41 J 


17 
J / 


7 898 


00s 
U.UUj 




z 


1 S974 
i JZ /'+ 


10 
jU 


7 700 


007 
U.UU / 


z 


97980 
Z/Zoy 


49 
4Z 


8 191 
0. jZ 1 


007 
U.UU / 


1 
1 


S 1 SIS 
J iojj 


9S9 

ZJZ 


7 AOA 


("^ 1 A 
U.UiO 




z 


IAS/1/1 
JDo'4'+ 


S7 

J / 


7 7 SO 
/ . / ax.) 


u.uuy 




z 


1 7140 

i / J4-y 


91 
ZJ 


1 7S4 
/ . / J4 


00 s 

U.UUJ 


1 
J 


1 8A/1 1 
i oO^-i 


S4 
J4 


7 8/1 
/ . o4U 


001 1 
U.Ui i 




z 


A9 1 S 

DZ i J 


1 9 
IZ 


D.yoy 


010 
U.UJU 


z 


98S1 9 
ZoolZ 


17 
J / 


8 100 

0. juy 


008 
U.UUo 


z 


9Sftl S 
ZJOl J 


10 

jy 


7 7SS 

/ . / J J 


00 s 

U.UUJ 




z 


yozj 


7 


8 011 
o.VJi i 


U.UVJ / 


z 


ISSSO 

J J J jy 


70 

/y 


7 A81 
/ .Do i 


01 1 
U.Ui i 


z 


1 f^114 
iDJ J'f 


17 
J / 


8 0S4 
O.UJ4 


008 
U.UUo 


1 
J 


47780 
4 / / oU 


1 40 

i4y 


7 707 


U.UlU 


z 


19QQS 

jzyyj 


80 

oy 


1 718 
/ . / Jo 


U.UiO 




z 


1 1904 
i JZLW- 


71 

/ i 


7 790 
/ . /ZU 


008 
U.UUo 




z 


QSS1 

70 J i 


c 

J 


7 70A 

/ . /yo 


00s 
U.UU J 


z 


1 8oni 

ioUUi 


1 
1 y 


7 8A/1 
/ .o04 


OO/l 
U.UU4 


9 

z 


1 0084 
iUUo'4- 


1 1 
1 1 


o.UOU 


000 

u.uuy 


1 
1 


1 09 1 1 

iyz i i 


1 7 
i / 


7 OSO 

/ .yjy 


001 
U.UUJ 


z 


9 1 ("^ 1 1 
Z i U i J 


/I A 
40 


7 SSS 

/.OJ J 


00 8 
U.UvJo 




z 


07 A1 
yzDJ 


-7 


7 SSI 


U.UlU 


z 


1 SSS 1 

i JJ J i 


98 
Zo 


7 704 
/ . /y4 


U.UVJ / 


z 


1 10S0 

i jyju 


10 

jy 


7 7S 1 
/ . / J i 


U.UUO 




z 


^9709 

oz / yz 


188 
Joo 


7 910 
/ .Z JVJ 


090 

u.uzu 




z 


1 A77A 
i D / / 


14 
J^ 


7 701 

/ . /yj 


(MM 
\}.\A) 1 


z 


9f^7SS 
ZD / Jo 


0^^ 

yo 


8 1 S 
o.\) i J 


014 
U.U14 


1 

1 


i /yzD 




y 


7 8A9 
/ .oOZ 


(\ 009 
U.UVJZ 




z 


40874 


1 ss 

i Jo 


7 ASO 

/ .Djy 


(^ 1 A 

U.U 1 


z 


1 0817 

iyoj / 


l^i 
JO 


7 ISO 
/ . JoU 


OflA 


1 
J 


98S80 


9A 
ZO 


8 971 
o.Z / J 


OfW 
U.UUJ 




z 


4S1 71 
'f J i / i 


1 9 1 

i Z 1 


7 878 
/ .0 / 


OflO 


z 


4AS01 
40JUj 


1 77 
i / / 


7 010 
/ .yjy 


001s 
U.Ui J 




z 


1A9SQ 
JDZJy 


8S 

OJ 


7 7/1/1 
/ . /44 


01 9 

U.Ulz 




z 


1 A109 
iDjUZ 


40 
4U 


7 811 
/ .oJ J 


000 
u.uuy 




z 


1 1 88 

iy ioo 


1 1 

J i 


7 880 

/ .ooy 


U.UVJO 


1 
J 


1 O/l 8A 

iy4oO 


1/1 


7 8/1 1 
/ .o4i 


U.UUO 


z 


S4141 


9 1 

ziy 


7 7 07 
/ . / U / 


001s 
U.Ui J 


z 


94714 
Z4 / J4 


/17 
4 / 


7 A 1 1 
/ .Di i 


OOA 
U.UUO 


z 


801 1 

oy i i 


A 
D 


8 A99 
o.DZZ 


00 s 
U.UUo 


z 


1 80/17 


11 
JJ 


7 871 
/ .0 / i 


007 
U.UU / 




z 


24454 


39 


7.950 


0.005 


3 


25231 


32 


8.246 


0.004 


3 


7229 


20 


7.603 


0.032 


2 


8290 





8.191 


0.030 


1 


23233 


47 


8.238 


0.006 


2 


62336 


181 


7.544 


0.007 


2 



DDd 

NOV(l) 
DDs 



NOV(l) 



DDd 



DDd 



TO 



O 

£* 

o 
3 



GO 

H 

O 
> 

I- 
o 

S' 

Ob 

I 



Table 1. Continued. 
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Table 1. Continued. 



Object 



RA(2000) 



DE(2000) mag(band) Aliases 



WD 2336+063 
MCT 2343-1740 
HE 2345-4810 
MCT 2345-3940 
WD 2347+ 128 
WD 2347- 192 
HE 2347-4608 
WD 2348-244 
MCT 2349-3627 
WD 2349-283 
WD 2350-248 
WD 2350-083 
WD 235 1-368 
MCT 2352-1249 
WD 2353+026 
WD 2354-151 
HE 2356-45 13 



23:38:58.25 
23:46:25.63 
23:47:46.16 
23:48:26.42 
23:49:53.51 
23:50:02.96 
23:50:32.90 
23:51:22.10 
23:52:08.16 
23:52:23.18 
23:53:03.79 
23:53:27.63 
23:54:18.82 
23:55:13.68 
23:56:27.70 
23:57:33.44 
23:58:57.83 



+06:35:28.6 
-17:24:10.2 
-47:53:42.8 
-39:23:47.4 
+ 13:06:12.5 
-18:59:21.9 
-45:51:34.8 
-24:08:17.0 
-36:10:40.1 
-28:03:15.9 
-24:32:03.1 
-08:04:39.5 
-36:33:55.1 
-12:32:55.1 
+02:57:06.0 
-14:54:09.1 
-44:57:13.5 



15.60 mc 
16.12B 
15.99 B 
16.06 B 
16.05 
16.03 

16.20 B 
15.33 
16.41 B 
15.54 B 

15.21 B 
16.18 mc 
15.10 B 
16.49 
15.83 
15.02 B 
15.38 B 



PG 2336+063, PB 5486 
GD 1324 



G 030-020, GR 405 
MCT 2347-1916, GD 1248 

EC 23487-2424 

MCT 2349-2819, PHL578 
MCT 2350-2448, PHL580 
G273-B1B, GR558 
L505-42, LP 936-025 
PHL584, PB 8098 
PG2353+027, PB5617 
MCT 2354-1510, PHL599 
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